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MERCURY IN MEDICINE—ARE WE TAKING
UNNECESSARY RISKS?

TUESDAY, JULY 18, 2000

HOUSE OF REPRESENTATIVES,
COMMITTEE ON GOVERNMENT REFORM,
Washington, DC.

The committee met, pursuant to notice, at 1 p.m., in room 2154,
Rayburn House Office Building, Hon. Dan Burton (chairman of the
committee) presiding.

Present: Representatives Burton, Gilman, Morella, Ros-Lehtinen,
Chenoweth-Hage, @Waxman, Maloney, Norton, Cummings,
Kucinich, Davis of Illinois, and Schakowsky.

Also present: Mr. Weldon.

Staff present: Kevin Binger, staff director; David A. Kass, deputy
counsel and parliamentarian; S. Elizabeth Clay, Nicole Petrosino,
and Nat Weinecke, professional staff members; Robert Briggs,
clerk; Robin Butler, office manager; Michael Canty, legislative aide;
Toni Lightle, legislative assistant; Leneal Scott, computer systems
manager; John Sare, staff assistant; Corinne Zaccagnini, systems
administrator; Phil Schiliro, minority staff director; Phil Barnett,
minority chief counsel; Sarah Despres, minority counsel; Ellen
Rayner, minority chief clerk; and Jean Gosa and Earley Green, mi-
nority assistant clerks.

Mr. BURTON. A quorum being present, the Committee on Govern-
ment Reform will come to order. I ask unanimous consent that all
Members and witnesses’ written statements be included in the
record. Without objection, so ordered. I ask unanimous consent that
all articles, exhibits and extraneous or tabular material referred to
be included in the record. Without objection, so ordered.

For the last year, the Government Reform Committee has been
looking at issues regarding vaccine safety, research and policy. A
few people have tried to portray this investigation as anti-vaccine.
Nothing could be further from the truth. Safe, effective vaccines
save lives. On the other hand, vaccines that have not been thor-
oughly tested and reviewed can be dangerous. The rotavirus vac-
cine was a good example. The government and manufacturers ig-
nored the warning signs. A lot of babies were injured and required
1s{urgery. One baby died before the vaccine was pulled off the mar-

et.

Is it irresponsible to ask questions about why that happened? Of
course not.

We have a lot of doctors who serve on Federal advisory commit-
tees who have serious conflict of interest problems. They are al-
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i‘owed to vote on vaccines made by companies that they get money
rom.

Is it irresponsible to ask questions about conflicts of interest? Of
course not, especially where public health and safety are concerned.

Today we are holding a hearing about why mercury is put into
vaccines that are given to children. Is that irresponsible? Of course
not.

If someone holds hearings about mismanagement at the Depart-
ment of Education, that does not mean they are anti-education.
That means they want our educational system to be as well run as
possible. That is the way that I feel about our vaccine policies. No
area is so sacrosanct that the world will come to an end if we ask
some sensible questions and expect to get some sensible answers.

I think this kind of oversight will make our vaccine program
stronger not weaker.

This spring we held a hearing about possible connections be-
tween autism and the MMR vaccine. We heard lots of testimony on
both sides of the issue. After the hearing, I sent a letter to Sec-
retary Shalala. So did Congressman Waxman. We both asked her
to put together a panel of the best experts in the field to look at
this issue. That was May 16—2 months ago. No response.

That’s intolerable. If your position is that we should base our
policies on good science and good research, then fine. I agree with
you 100 percent. But if you are not willing to do the research, if
you're not willing to ask the questions, then we have a real prob-
lem on our hands.

I believe that our primary focus on vaccine policy should always
be what is best for the children. We need to insure that only vac-
cines that are truly needed to protect the public health are added
to the childhood immunization schedule. At no time should the in-
terests of vaccine developers be a higher priority than our chil-
dren’s health and well-being.

Vaccines are the only drugs that Americans are required by a
government agency to take. It is thus imperative that the Federal
Government ensures the safety of these mandated vaccines. Each
State sets a schedule for the vaccines a child must receive in order
to attend school or day care. The States rely on the Federal Gov-
ernment for guidance on which vaccines should be mandated. The
Federal Government is also the largest purchaser of vaccines.

That brings us to today’s hearing topic—mercury in medicine.
This should be a no-brainer. We all know that mercury is a toxic
substance. Long-term exposure to low levels of mercury has been
linked to mental retardation, cerebral palsy and central nervous
system disorders. We assume that the FDA will protect our chil-
dren from exposure to any level of mercury through drugs. But that
hasn’t been the case. Thimerosal was first marketed in 1930 and
has become the most widely used preservative in vaccines. It is
present in over 50 licensed vaccines.

The FDA recently acknowledged that in the first 6 months of life
children get more mercury than is considered safe by the EPA. The
truth is that sometimes kids go to their doctor’s office and get four
or five vaccines at the same time. My grandson received vaccines
for nine different diseases in 1 day. He may have been exposed to
62.5 micrograms of mercury in 1 day through his vaccines. Accord-
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ing to his weight, the maximum safe level of mercury he should
have been exposed to in 1 day is 1.5 micrograms, so that is 41
times the amount at which harm can be caused.

How much mercury are kids being exposed to at once? One would
think that the FDA would have moved aggressively to remove vac-
cines that contain mercury from the market immediately. They did
not. On July 9, 1999, the American Academy of Pediatrics and the
U.S. Public Health Service issued a joint statement recommending
the removal of all thimerosal from vaccines. On May 31, 2000, the
Food and Drug Administration notified vaccine manufacturers that
the review of mercury compounds in drugs and foods concluded
that reducing or eliminated thimerosal from vaccines is merited.
However, there has been no mandatory action. These vaccines are
still in use.

The FDA continues to allow the mercury containing vaccines to
remain on the market. Today, over 8,000 children in America may
be given a toxic dose of mercury in their vaccines.

Many parents who have contacted the committee are concerned
about other ingredients as well, including formaldehyde, MSG, and
aluminum. We have also been contacted by many individuals who
have concerns about mercury in dental amalgams. While this is not
the11 focus of today’s hearing, it certainly warrants discussion as
well.

Congress directed the Environmental Protection Agency to con-
tract with the National Research Council to prepare recommenda-
tions on the appropriate dose for mercury exposure. That report
was released on July 11. While the FDA relies on the Agency for
Toxic Substances and Disease Registry’s dosing level for mercury
of 0.5 micrograms per kilogram of body weight per day, this is sig-
nificantly higher than the EPA’s dose of 0.1 microgram per kilo-
gram of body weight. In that report it was confirmed that the
EPA’s reference dose is correct. We will hear from Dr. Vasken
Aposhian, University of Arizona at Tucson, one of the scientists
who worked on this report. Romana Trovato will testify on behalf
of the Environmental Protection Agency.

Section 413 of the Food and Drug Administration Modernization
Act of 1997 required the FDA to compile a list of drugs and foods
that contain internally introduced mercury compounds, and provide
a quantitative and qualitative analysis of the mercury compounds
in this list. The act also requires the agency to compile the list and
provide the analysis within 2 years after the date of its enactment
on November 21, 1997. Dr. William Egan will be testifying on be-
half of the FDA today.

While thimerosal has previously been ruled by the FDA to fit the
“generally recognized as safe” standard, when the FDA conducted
their over the counter drug review they changed their minds. The
FDA determined that mercury compounds used as active ingredi-
ents in over the counter drug products were not found to be gen-
erally recognized as safe. Additionally, the FDA has not approved
any mercury containing compounds as food additives and does not
consider any mercury containing compounds to be generally recog-
nized as safe. On their own Website, the FDA states, “lead, cad-
mium, and mercury are examples of elements that are toxic when
present at relatively low levels.”



4

How is it that mercury is not safe for food additives and over the
counter drug products but it is safe in our vaccines and dental
amalgams?

Dr. Roger H. Bernier, Associate Director for Science at the Na-
tional Immunization Program, Centers for Disease Control and
Prevention, will testify regarding the recent discussion of the Advi-
sory Committee on Immunization Practices regarding thimerosal.

Autism is a syndrome characterized by impairments in social re-
latedness and communication, repetitive behaviors, abnormal
movements, and sensory dysfunction. Autism may now affect 1 in
150 U.S. children. We will hear from Dr. Marie Bristol-Power of
the National Institutes of Health regarding the existing research in
autism. The characteristics of autism and of mercury poisoning are
strikingly similar.

Dr. Stephanie Cave, a physician from Baton Rogue, LA will be
testifying about the mercury toxicity she is seeing in the 200 autis-
tic children she has as patients.

Autism strikes families from a diverse background. We will hear
from five parents today. Elizabeth Birt of Chicago, an attorney and
mother of an autistic child, will be testifying about the need to re-
move mercury from all vaccines and a citizens petition that is being
presented to the FDA making this request.

Several parents with scientific and medical backgrounds have
written a report entitled “Autism: A Unique Type of Mercury Poi-
soning.” Three of these parents will be testifying today. The lead
author of the report is Sallie Bernard of Cranford, NJ. Lyn Red-
wood of Tyrone, GA is a nurse practitioner, and Albert Enayati of
Paramus, NJ is a chemist. Dr. Sharon Humiston, a doctor with an
autistic child, will also be testifying.

Our children are the future of this country. As a government, we
have a responsibility to do everything within our power to protect
them from harm, including insuring that vaccines are safe and ef-
fective. Every day that these mercury containing vaccines remain
on the market is another day we are putting 8,000 children that
day at risk.

The record will remain open until August 1, 2000.

Now I will recognize my colleague, Mr. Waxman, for his opening
statement.

Mr. WaxMaN. Today we are having another hearing to highlight
allegations of the safety of vaccines.

In April this committee held a hearing to publicize the chair-
man’s theory that certain vaccines, particularly the MMR vaccine,
cause autism. This theory is based mainly on speculation. As the
American Medical Association concluded recently, “Scientific data
does not support a causal association between vaccination and au-
tism.”

Today we are going to hear testimony about a new theory, that
there is a link between autism and the mercury-based vaccine pre-
servative called thimerosal. It should be noted that the MMR vac-
cine does not contain thimerosal. So this new theory is directed at
childhood vaccines other than the measles, mumps and the rubella
vaccine.

As I said in April, we must not get ahead of the science or raise
false alarms. The best answers come from research that can with-
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stand the rigors of the scientific method. These standards have
been developed in order to find the truth. But if allegations are
raised without scientific evidence, we risk scaring parents into fore-
going potentially life saving childhood immunizations.

Regrettably I fear that once again we are proceeding without a
sound scientific basis.

This hearing today combines two issues that I have worked on
for years, autism and mercury. I have been a strong supporter of
research and treatment for autism. I am a current sponsor of au-
tism research and surveillance legislation, H.R. 997 and H.R. 274.
I was also a leading supporter and sponsor of the Work Incentives
Program Act of 1999, the American Disabilities Act of 1990 and the
Developmental Disabilities Assistance and Bill of Rights Act of
1990, which are all laws of tremendous importance to persons with
autism.

And in 1993, when I was chairman of the House Commerce Sub-
committee on Health and the Environment, I was the lead sponsor
of the NIH Revitalization Act, which reauthorized expanded fund-
ing for and strengthened NIH research into autism and childhood
health.

I have also been very concerned about public exposure to mer-
cury. For example, last year I introduced the Clean Smokestacks
Act, H.R. 2900, to reduce methyl mercury emissions from power
plants by 90 percent. As a National Academy of Sciences report
confirmed only last week, these emissions pose a significant health
threat and must be reduced. Methyl mercury contamination has
caused 40 States to issue warnings about fish consumption. Human
exposure to eating contaminated fish can cause numerous adverse
health affects such as losses of sensory or cognitive ability, delays
in developmental milestones, birth defects, tremors, convulsions
and even death.

Currently, my legislation to reduce mercury emissions has over
100 bipartisan cosponsors, but it hasn’t even been called up for a
hearing, let alone movement by the leadership of the committee
that has jurisdiction. For the last two Congresses, I have also intro-
duced bipartisan legislation to require better public disclosure of
mercury pollution. This legislation has over 100 bipartisan cospon-
sors, and I point this out to illustrate that I take the issue of mer-
cury very seriously. Where we have a reasonable basis for taking
action I believe that the Congress and agencies should expedi-
tiously work to protect the public health from mercury exposure.

For this reason I strongly support the efforts by FDA to elimi-
nate the use of thimerosal in vaccines. Thimerosal is a preservative
that contains ethyl mercury. Although less is known about the ef-
fects of ethyl mercury in thimerosal than about the effect of ethyl
mercury from power plant emissions, ethyl mercury may pose simi-
lar health risks. It is appropriate, therefore, that thimerosal be
phased out of vaccines.

This process is well underway. The maximum exposure to mer-
cury through vaccines today is 60 percent of what it was a year
ago. The entire childhood immunization schedule is currently avail-
able without thimerosal and FDA expects all vaccines to be thimer-
osal free by the first quarter of next year.



6

The question this hearing poses, however, is not whether mer-
cury-containing thimerosal should be in vaccines in the United
States. FDA decided a year ago that it should not. Rather, the pur-
pose of this hearing appears to be to publicize the theory that thi-
merosal is causing autism.

The evidence to support this theory is virtually nonexistent. I
fear that once again we are pursuing an anti-vaccine agenda in dis-
regard for the scientific and medical consensus on the safety of vac-
cines.

The chairman has held a series of hearings on questioning vac-
cine safety, the public health benefits of childhood immunizations
and the integrity of the scientists, health professionals and public
servants working to immunize our children. The chairman has pro-
moted allegations that MMR vaccines causes autism. He has pro-
vided a forum for allegations that vaccines can cause diabetes, and
he has alleged that parents should be skeptical about vaccines be-
cause our government is beholden to the drug industry.

Well, this is a backward attitude to take at a time when vaccines
promise more than ever to improve human health.

I will read and listen to the testimony of the witnesses today
very attentively. I want to thank the parents who are coming here
and testifying. It takes a lot of courage to share your personal ex-
periences with Congress.

We have other things going on at the same time as this hearing,
which keeps us from being able to attend the hearing in full, and
I will be in and out and I want to apologize to those witnesses. The
written testimony will be part of the record. I will have a chance
to review it. My staff will be here and will have an opportunity to
report to me on all of the testimony that is given orally that may
supplement the written record as well.

Thank you, Mr. Chairman, for this chance to give an opening
statement.

Mr. BURTON. Before we ask any other Members if they would
like to make an opening statement, we have Dr. Weldon, Congress-
man Weldon, who is very interested in this subject, and I would
like to ask unanimous consent that he be able to participate in the
hearing.

Mr. WAXMAN. Reserving the right to object, I am not going to ob-
ject to him sitting in and being able to hear the testimony and pur-
sue questions, but that is unusual because usually you have only
members of the committee participate and if we allowed all Mem-
bers to come in, it could delay many hearings to a great extent. But
we want to accommodate this request and I certainly want to ac-
commodate Dr. Weldon, for whom I have a great deal of respect.

We have 11 witnesses testifying today, and we on the minority
asked for four witnesses and we were only accommodated by get-
ting three. Now, when I say we were accommodated, we asked that
the Centers for Disease Control be allowed to testify. We asked for
a witness from NIH to testify. It shouldn’t be a request of ours, it
is no favor to us to have them testify. In any balanced hearing we
certainly ought to have these people in to testify as well as those
who are going to come in and express a particular point of view.
We requested four witnesses and we got three. One more witness
would have taken 5 minutes of testimony because that is what we
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allow each witness to take in giving oral testimony. Mr. Weldon
will have an opportunity to ask questions at least 5 minutes one
round——

Mr. WELDON. Would the gentleman yield.

Mr. WAXMAN. In a minute. I welcome that because I think he
will bring out information, but it just troubles me that while we try
to be accommodating, I find it incomprehensible why the majority
of the committee and the chairman of this committee is not accom-
modating our requests.

And I yield to the gentleman, and I do not object and I welcome
you because you have a special interest and expertise.

Mr. WELDON. I thank the gentleman’s kindness and I just want
to point out that I have another hearing to go to in 30 minutes,
so | doubt that I will be able to get in any oral questions.

Mr. WAXMAN. I don’t object to you participating and asking ques-
tions. I point out the reluctance of the majority to have a fair and
full and open hearing and accommodate all of the witnesses who
have something to add, even if they may have something to add on
a point that the chairman may disagree with. I withdraw my res-
ervation.

Mr. BURTON. Without objection, so ordered. Do any other mem-
bers have opening statements?

Representative Morella.

Mrs. MORELLA. Mr. Chairman, I just ask the fact that my writ-
ten statement be included in the record and I just want to com-
ment on the fact that I appreciate your efforts to hold this hearing
on mercury and medicine, and I look forward to hearing the testi-
mony of the witnesses. I really want to learn more about mercury
and medicine and vaccines specifically.

In Montgomery County, the incidence of autism in our children
is alarming, and some do feel that autism may be related to vac-
cines, but I am concerned about the lack of information and misin-
formation surrounding the issue of vaccines and its possible rela-
tionship to autism, so that I hope that today we can come to a con-
clusion on what the appropriate steps are for this committee and
the government to take.

So with your approval, the rest of my opening statement I would
like to have in the record.

Mr. BURTON. Without objection, so ordered.

[The prepared statement of Hon. Constance A. Morella follows:]
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Mr. Chairman, I appreciate your efforts to hold this hearing on
Mercury in Medicine. I look forward to hearing the testimony of the
witnesses.

I come today to learn more about mercury in medicine, in vaccines more
specifically. In my district, Montgomery Country, Maryland, the
incidence rate of autism in our children is alarming. Some feel autism
may be related to vaccines.

I am very concerned about the lack of information and misinformation
surrounding the issue of vaccines and its possible relationship to autism.
I hope that today we can come to a conclusion on what is the appropriate
steps for the this committee and the government to take.

I do believe that for over fifty years, vaccines have been protecting our
nation's children from deadly infectious diseases. Vaccines are one of
the most significant public health achievements, and can be credited for
saving more lives and preventing more illnesses than any medical
treatment. We need to continue to ensure that our children are
vaccinated with licensed vaccines, and we need to ensure that the
vaccines are safe.

With regard to the issue of thimerosal and its use in vaccines, I applaud
our Public Health Service for being proactive on this issne. Just one
year ago a joint statement was issued by the American Academy of
Pediatrics and the Public Health Service which established the goal of
removing the vaccine preservative thimerosal as soon as possible from
vaccines routinely recommended for infants and children.

The goal of removing thimerosal from vaccines, has also been
accompanied by new and ongoing research to better assess the potential
health effects of exposure to thimerosal-containing vaccines. The



National Institutes of Health, in collaboration with researchers from the
University of Rochester and the Bethesda Navel Hospital, undertook a
study te determine how much mercury, if any, could be detected in the
blood of infants following exposure to thimerosal-containing vaccines.
Preliminary data from the study indicate that the blood levels of
mercury produced by exposure to thimerosal Preservative-containing
vaccines are below the level that many experts consider as background.

The CDC is using large automated databases that link vaccination and
International Classification of Disease codes stored in the medical
records in two managed care organizations (i.e,, the Vaccine Safety
Datalink project) to screen for any possible associations between
exposure to thimerosal-containing vaccines and a variety of neurologic,
developmental disabilities. In the preliminary screening phase of this
investigation, CDC and VSD researchers observed no association
between exposure to thimerosal containing vaccines

Mr. Chairman, at the current time, no conclusive data indicate that any
vaccine or vaccine-additive increases the risk of developing autism or
any other behavior disorder. Nonetheless, given the level of concern
among parents and others regarding vaccines and autism, I am
committed to investigating this issue to the fullest extent possible based
upon using the best scientific research available.

Thank you.
CO\(\C‘W GOUYW CE | CQF\S Smmti UMOVQ{{C\
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Mr. BURTON. Ms. Schakowsky.

Ms. ScHAKOWSKY. Thank you, Mr. Chairman. I will not be able
to stay for all of today’s hearing. I would like unanimous consent
to sué)mit some questions for the EPA and to the FDA for the
record.

Mr. BURTON. Without objection, so ordered.

[The prepared statement of Ms. Schakowsky follows:]
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Government Reform Committee Hearing July 18, 2000

Questions submitted for the Record by Congresswoman Jan Schakowsky (D-IL)

Questions for Panel III:

Dr. Trovato (or appropriate staff at the EPA):

1.

Congress has focused on power plants as a significant cause of mercury in the
environment. [ believe this is an ongoing problem, and I am a cosponsor of HR 2900,
legislation introduced by Representative Waxman that deals with this subject. Iam
also aware that the Environmental Protection Agency has made efforts to reduce
mercury emissions from power plants.

T understand that mercury from dental offices may aiso be a source of environmental
contamination. Can we get estimates from EPA how much of a problem mercury
disposal from dental offices causes and what can be done to eliminate mercury waste
from this source?

I understand that much of today’s hearing will focus on mercury in medicine-and I
think we clearly should be looking at this issue. I also think we need additional
information on where mercury from medical products and procedures ends up. Are
we facing a health risk to the public from these sources, other than that of the patients
themselves?

I understand that fish consumption advisories have been issued for bodies of water all
over the country: In my state of Illinois, I believe there are three advisories currently
in effect. In Ohio, I understand there is a consumption advisory for every body of
water. What can be done to prevent or reduce mercury releases into the environment
from medical uses?

Under our jurisdiction are a number of federal medical and dental facilities-military,
veterans, prisons,-where we have the immediate ability to reduce mercury entering
the environment. [ would appreciate additional information on what impact there
would be from minimizing mercury in the waste from these facilities in terms of the
environment. If technology exists to eliminate mercury emissions from dental and
other offices, is it being put to use in federal facilities?

For FDA witnesses (or appropriate staff at FDA)

1. What peer-reviewed, published studies prove thimerosal in vaccines is safe at any level
for infants, children, adolescents and adults?
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Ms. SCHAKOWSKY. I also want to take a moment to welcome all
of the witnesses, but particularly Ms. Birt. While not a constituent
of mine, we live in neighboring towns and the two of us have ex-
changed letters in the past. Again, a thank you to all of the wit-
nesses for being here, and I yield back the balance of my time.

Mr. BURTON. Mrs. Maloney.

Mrs. MALONEY. I would like to put my opening statement in the
record so we can hear from the witnesses. Thank you.

Mr. BURTON. Without objection, so ordered. We will now welcome
our first panel to the witness table, Ms. Redwood, Ms. Bernard, Mr.
Enayati, Ms. Birt, Dr. Cave, Dr. Aposhian and Dr. Humiston.

[Witnesses sworn.]

Mr. BURTON. Ms. Redwood, if you can confine your remarks to
5 minutes. Ms. Redwood.

STATEMENTS OF LYN REDWOOD, TYRONE, GA; SALLIE BER-
NARD, CRANFORD, NJ; ALBERT ENAYATI, PYRAMUS, NdJ;
ELIZABETH BIRT, CHICAGO, IL; DR. STEPHANIE CAVE,
BATON ROUGE, LA; DR. H. VASKEN APOSHIAN, PROFESSOR
OF MOLECULAR AND CELLULAR BIOLOGY, AND PHAR-
MACOLOGY, UNIVERSITY OF ARIZONA; AND DR. SHARON
HUMISTON, PITTSFORD, NY

Ms. REDWOOD. Chairman Burton, Congressman Waxman and
committee members, I want to thank you for holding this hearing
today and inviting me to testify on this important issue. My name
Lyn Redwood. I reside in Atlanta, GA with my husband Tommy
and three children, Hanna, Drew and Will. My husband and I are
both health care professionals. My husband is a physician, and I
am nurse practitioner. I also hold a master’s degree in community
health nursing and I am a member of our county’s Board of Health
and Local Planning Commission.

My son Will weighed in at close to 9 pounds at birth. He was a
happy baby who ate and slept well, smiled, cooed, walked and
talked all by 1 year of age. Shortly after his first birthday, he expe-
rienced multiple infections, lost speech, eye contact and developed
a very limited diet and suffered intermittent bouts of diarrhea. He
underwent multiple evaluations and was initially diagnosed with a
global receptive and expressive speech delay and later with perva-
sive developmental disorder, a form of autism.

I would never have made a correlation between my son’s disabil-
ity and vaccines until July 1999, when I read that a preservative,
thimerosal, utilized in some infant vaccines actually contained 49.6
percent mercury. The report said that the FDA had determined
that “infants who received thimerosal-containing vaccines at sev-
eral visits may be exposed to more mercury than recommended by
Federal guidelines for total mercury exposure.” As health care pro-
viders, my husband and I constantly receive notices that adverse
events have been reported with a drug or product safety sheets
have been revised, and I was wondering why no such notices were
sent out notifying us that thimerosal preservative vaccines were ex-
ceeding Federal guidelines for mercury exposure in infants.

It was in light of this information that I reviewed my son’s vac-
cine record and my worse fears were confirmed. All of his early vac-
cines that could have possibly contained thimerosal, had. From my
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research on mercury, I have found it to be a potent human toxin,
which is especially damaging to the rapidly developing fetal and in-
fant brain. While acceptable levels for exposure are published by
Federal agencies, mercury is a poison at any level.

The dose thought to be safely allowed on a daily basis by EPA
is 0.1 micrograms per kilogram of body weight. At 2 months of age
my son had received 62.5 micrograms of mercury from three infant
vaccines. According to this EPA criteria, his allowable dose was
only 0.5 micrograms based upon his weight. He had received 125
times his allowable exposure on that day. These large injected
bolus exposures continued at 2 months, 4 months, 12 months and
18 months to a total mercury exposure of 237.5 micrograms. I also
discovered that the injections that I received during my pregnancy,
the first and third trimesters, and hours after the delivery of my
son to prevent RH blood incompatibility disease also contained
mercury.

Knowing that the major effect of mercury compounds is
neurotoxicity, I questioned if these exposures could account for my
son’s regression and disability. Since he was now 5% years old, it
would be difficult for me to know what his mercury levels had been
at that time. It was then that I remembered having kept a lock of
hair from his first haircut at 20 months of age. Heavy metal analy-
sis detected 4.8 parts per million mercury in his hair, the allowable
levels being less than 1 part per million. The EPA action level in
hair is 1 part per million as well, and 5 parts per million is consid-
ered diagnostic for mercury toxicity.

Since my son has never eaten fish nor seafood nor had dental
amalgams, I had no other identifiable source for his mercury levels
outside of the thimerosal exposure from his vaccines and my
RhoGAM injections.

Since last fall I have spent every free moment researching this
issue. As a nurse and a member of the Board of Health for our
county, I felt an urgency to share my findings and concerns about
thimerosal with other professionals. I did research and made phone
calls, and I wrote letters and I actually went in person to Washing-
ton to meet with FDA and CDC officials to voice my concerns and
present data on documented levels of mercury in many other chil-
dren with developmental delays who were also exposed to thimero-
sal in their vaccines. All of my efforts seemed to fall on deaf ears.

On June 21, 2000 I attended the Advisory Committee for Immu-
nization Practices meeting held in Atlanta. At that meeting a study
was presented that looked at Vaccine Safety Datalink information
and thimerosal exposure in over 120,000 children. The key findings
of the study were significant associations between thimerosal expo-
sure and ADD, tics, speech and language delay and
neurodevelopmental delays in general. A panel of experts who were
convened to review the data who concluded, “The findings support
a statistically significant, albeit weak association, but that the im-
plications are profound.”

Unfortunately, ACIP chose not to give preference to thimerosal
free vaccines, even though the vaccine manufacturers present at
this meeting assured there was enough supply available to meet
vaccine needs the first 6 months of life. From the comments made
by ACIP committee members it was apparent that political and
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economic concerns for the vaccine program had taken precedence
over the health, safety and welfare of the children it is charged to
protect. One committee member even remarked that giving pref-
erence for thimerosal free vaccines may result in reduced public
confidence in vaccine programs. From my own personal perspective,
just the opposite has occurred.

You may hear today from some officials that the mercury expo-
sure from medicinal sources is insignificant. The fact is that neuro-
logical damage is documented to occur in infants at these levels of
exposure. You may also hear that these levels of exposure only ex-
ceed EPA guidelines the first 6 months of life. That is because the
data was inaccurately averaged over a 6-month period of time. As
any independent toxicologist will tell you, mercury has a long half-
life and its inherent pharmacokinetics you cannot legitimately cal-
culate the effect of a bolus dose as though it were ingested in small
amounts over a long period of time. To make a simple analogy,
what FDA is trying to assert is that giving someone two Tylenol
a day for 30 days has the same effect of giving them 60 Tylenol
all at once in 1 day. This defies common sense, much less sound
medical practice.

The truth is vaccines are the single largest source of mercury ex-
posure postnatally in infants, but nowhere in the mercury lit-
erature of EPA, FDA, ATSDR are these products even identified as
being a source of exposure. When I spoke with one official from
EPA, he commented that my son’s exposure was very high and was
rather sympathetic, but since it was not an environmental expo-
sure, his agency could not get involved. So whom do I turn to for
help?

Over 1 year ago the FDA, AAP and the Public Health Service
called for the immediate elimination of reduction of thimerosal
from vaccines, but the sad truth is that while some progress has
been made, infants continue to be injected with one of the most
neurotoxic metals on Earth in excess of Federal safety guidelines
as I speak here today, and the responsible agencies are unwilling
to address this issue.

We are in the midst of an autism epidemic and children diag-
nosed with learning disabilities continue to increase daily. The
statement that there is no evidence of harm does not equate with
no harm not having occurred. The truth is that we have not ade-
quately looked or we just refuse to see.

A recent national news article which addressed these concerns
reported that some may say we don’t have a smoking gun but the
truth is the bullets are all over the floor. Millions of children have
been needlessly exposed to toxic acts from federally sponsored vac-
cine programs and have suffered neurological damage. This prob-
lem has become so pervasive in our society that few are left un-
touched, as Chairman Burton well knows. It is time for someone
to step forward and acknowledge these facts and provide the
science to fully investigate what has happened to our children and
what can be done to help them.

Thank you.

[The information referred to follows:]
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'Will had:been the per-
fect baby, - He was always
“happy,-até and ‘slept well,
mited, played, walked and
Tked - all - by -one-yéar.

MERCURY and AUTISM

COINCIDENCE or CAUSE and EFFECT?

ireéspiratory
“which required hospital-
ation. ‘It was at this time
that he began to regress,
& Jost speech, interaction
and eye contact, Although
& fvas often in his own
tt!c world,’ he renmined
“very’ affectionate and lov-:
-ing to-his family. Will had
en ‘through MRI', sleep
study - EEG's, . -ABR's;
{(btainstem evoked hearing
“test) chromosome studies,
“and tympanostomy tube
- insertion, all without any
s ariswers or -improverdent.
When 1 -had asked ‘one
“doctor what to do next, he
“isaid "Why ‘don't you just
itake .your son’ fishing."
Well, 1 tock his advice and
“iwe -went fishing. ' Fishing
-to find some answer as to
:what had happened to my
perfectly normal son, what
had taken him away. T felc
Jlike 1 finally had 2 bite on

the line,

't never forget the
day. | was reading
my e-mail and came
across a post from
FEAT (Families for Early
Autism  Treatment) that
stated the FDA had just
determined that ‘infants
who recelved. thimerosal-
containing vaccines at sev-
eral visits may be exposed

ommended by Federal

exposure.” {t.took months
for me to realize the full
ramifications of this state-
ment. | still wake up some
momings and think | had
been reading a Stephen
King novel and that this
could not have really hap-
pened. Unfortunately, this
story is non-fiction.

in 1997 when the FDA
Modernization Act was
signed into Jaw there was
an attached amendment
which required the FDA to
"compile a list of drugs and
food that contain intentienally introduced mercury compounds
and...provide a quantitative and qualitative analysis of the mercury
compounds in the list...". Interesting. Wiy had this never been
done before now?

Thimerosal has been ysed as an addftnrzé 1o vaccmes and bio-

to more mercury than re¢™

guidelines for total mercury ©

By

n Redwood RN, §

exposure to mereury, should they receive ali thimerosal-containing
vaccines.

It Is interesting to note that thimerosal was introdused only a
few short years before Dr. Leo Kanner described a new mental dis-
order which differed "markedly and uniguely from anything report-
e before, In its early history autism was diagnosed more fre-
quently in affluent famities, but became more evenly distributed
socioeconamically by the 1970s. This apparent widening in
demographics paraileied the increasing availability of vaccines to
all children through federally sponsored programs. It has been
during this same time period, the 1980's and especially the
1990's, that we have wnnessed a tremendous increase in the
k! of autism sp

Being a mamber of the Board of Health for our county, my first
thought was whether vaccines, adrinistered through the Heaith
Department contained thimerosal. | immediately called and found
that only one vaccine, hepititis B, contained thimerosal, The DPT
and HiB products given by the county health department were both
thimerosal free. Responding to the news that infants had been
exposed to mercury in excess of Federal Guidelines, the Ametican
Academy of Pediatrics and the US Public Health Service issued a
staterment on July 7, 1998 calling for the efimination of reduction
of thimerosal in vaccines. They also recommended deferal, from
birth to six months of age, of the first dose of hepatitis B vaccine
for infants born to hepatitis B negative mothers. | was somewhat
relieved to know that our county's vaceine program was relatively
\ow risk for mercury exposure. But my mind was already fast-for-
warding to an even more
alarming questicn, Since
my son had received his
vaceines from his pedia-
trician and not the coun-
ty health depaitment,

N, CRNP

had he received
thimerosal  containing
i and  been

logics since the 1930'% to prevent jon. Rtis
presant in some, but not all infant vaccines. The problem is that &
‘contains 49.5% mercury by weight. From my reseerch on mercury
| found that it is a potent human toxicant which has long been the
source of many setious health prablems. It is especially toxic to the
rapidly developing fetal and infant brain, While acceptable levels
for exposure are published by Federal Agencles, mercury is a poi-
1 at any fevel. The dose thought allowable on a daily basis by
LA is 0,4mcg per kilogram per day. In the late 1980's and early
1990 the vaccine schedule was amended to include both
Hepatitis B and HiB vaccines, Each of these vaccines Is adminis-
tered to infants 3 times during the first six-months of fife. Their
addition to the vaccine schedule potentially tripled an infant's
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exposed to excessive ley-
als of mercury?

Initially my husband
and | never considered
any link between our
son's vaccines and his
diagnosis of Pervasive
Developmental Disorder.
it was not until | attended
my first Autism
Conference and heard
Dr. Andrew Wakefield




speak of finding measles virus in the guts of children with autism,
that the thought even crossed my mind, Dr. Wakefield's findings
were alarming and | immediately shared them with my husband
who is a physician. Although we both had never questioned the
~~fely or effectiveness of vaccines based on the information we
received in our medical training, we were now concerned.
“wmt son had developed unexplained intermittent bouts of bloody,
culture negative diarthea after his MMR, which correlated with
Wakefield's findings, but
he had actually started
his regression a few
manths before his MMR
vaceing,

When | reviewed my
son's vaccine schedule,
my worse fears werg
confirmed. Al of his
vaccines had contained
thimerosal. Me had been exposed to the maximum possible
armount of mercury! At his two-month well baby visit he had
received DT and HiB vaccine which both contained, 25 meg of

mercury and a Hepatitis B vaccine which contained another 12.5 ...

meg. Totat mercury exposure: 62.5 mcog. According to EPA guide-
lines for safe daily mercury exposure based on his weight, his
aliowable exposure for that day was only .5 meg. He continued
o receive high dose intermitient expasures to mereuty in his vac-
cines. During his first 18 months of life, his mércury exposure
was 237.5meg.

When | shared this information concerning Will's mercury
exposure to my husband, he looked at me in disbelief and was
sure | had done the math wrong. Additionat calculations based
o "ig weight revealed that he had received an exposure to mer-
N 'approximately 125% over the EPA's safe allowable daily
expiosure.

We found it perplexing that the FDA's analysis had approached
& child's patential total exposure to mercury over the first six
months of life as though children were being exposed on a daily
basis, So the daily safe exposure levels of .1meg per kilogram
were multiplied by 18C days, even though only on 3 days out of
180 had the exposures occurred. it is my opinion that caloulat-
ing mercury exposure this way only serves 1o falsely minimize the
levels of exposure, If one were to look at the mercury in
thimerosal from a daily dose perspective, no one vaccing con-
taining thimerosal would be able to meet EPA's guidelines for
safe exposure.

At the same time the FDA findings were released, The
American Academy of Pediatrics published An interim Report to
Physicians on Thimerosal in Vaccine, In this document the AAP
and Pubiic Health Service agreed that the use of thimerosal con-
taining vaccines should be reduced or sfiminated, stating that
any potential risk was of concem. While the document discussed
much of the uncertainty regarding the potentiai effect of mercury
expogure in vaccines, it clearly stated that there was no evidence

of harm having occurred from this exposure. What really caught

tmy attention was the recommendation that "Infants and children
who have received thimerosal-containing vaccines do not need to
have blood, urine, or hair tested for mercury since the concen-
trations would be quite low and would net require treatment. If
ne tingt for meroury was recommended, then how could one
_kn_.-0f & fact that there was no "evidence of harm'?

Knowing that the major effect of mercury compounds was
neurctoxicity, | questioned if the level of mercury exposure for my
son could account for his regression into autism. | immediately
called a toxicology lab to find out information about mercury test-

16

Knowing that the major effect of mercury com-
pounds was neurotoxicity, I questioned if the
level of mercury exposure for. my sbn could

account for his regression into autism}

ing. | was toid that mercury could only be detected in the blood
if the exposure had been recent, in the last 50 to 70 days, or
angoing. They stated that since my son was now 5 1/2 years old,
1 would not be able to accurately determine his exposure levels
now, years iater. | remembered reading that hair Is often utilized
to determine heavy metal exposure. But again, it was only accu-
rate for about one year after the exposure. 50 a sample now
would not provide any information about his tevels during his first
year of life. | had almost
given up when | came
across my son's first
haircut that | had saved
in his baby book. | sat
staring at his beautiful
brown focks, keowing |
would have to give them
up fo answer this nag-
. ging question, With litile
hesitation, ! packed them off to the lab.

A few daiys later we were on our way to our first DAN (Defeat
Autism- Now) conference. | knew it would be days before we

_.would retum and get the results of the hair analysis. Just in case

the test had been completed early, I called the lab on the way
out the door. To my surprise the test was complete. They agreed
to fox us a copy.  As the report slowly crept out of the fax
machine, 1 noticed two metals way out of norma! reference range
- mercury and aluminum, both prasent in his early vaccines. |
felt anger, anxiety and felief, alt at the same time. | had o idea
what the levels meant or what if anything could be done. But it
had given me a long sought after answer. This was one of only a
few test results thet had ever returned with a detectable abnor-
mality.

During ane of the panel discussions at the DAN conference |
asked about mercury and explained how we had just discovered
that our son's levels had been almost 5 times the normat range.
His hair analysis from when he was 20 months old had revealed
4.8 ppm mercury. A level of 5 ppm was diagnostic for toxicity.
The lab had even gone a step further to identify that his exposure
was endogenous, from within the body, -and not a contaminate,
Since at 20 months Will have never eaten any form of seafood
or fish and had no dental amalgams, 1 had no other known
source for mercury outside the thimerosal in his vaceines. Dr
Stephanie Cave fielded the question and suggested that we'look
into chelation therapy for our son. After { sat down another
mother came up to me and shared that her son had also just
been found to have high mercury levels in his urine after chemet
testing. She said that her son's hair levels had been normal for
mercury and the metal was only detected after being given
chemst, an oral chelating agent.  Chelators  bind with metals
that are stored in the body tissue and pull them out so they can
be detected during testing. She went on to. say that they had
seen almost an immediate improvement in his behavior after the
chemet. !

| now had a direction and quickly turned to the medical library
and internet to find out everything | could about mercury. The
more | researched mefeury, the more tncertainty | uncovered.
The type of mercuty in thimerosal is ethyl mercury. Alf guidelines
for mercury exposure address methyl mercury. No guidelines
exist for the ethyl compound. Both forms are assoclated with
neurctoxicity in high doses, but data was not available regarding
the doses at which developmental effects ooour in infants. Safety
guideiines had besn based on lower daily dose exposures, No
one knew what neurological effects occur with intermittent high
dose 'bolus" exposutes.
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Recent information from two studies suggests that intermittert
large exposures may pose more risk than small daily exposures.
In one study, lower scores on memaory, attention, language and
motor function fests were found years later in children who had
2n-exposed prenatally 1o intermittent bolus doses of methyl
., feuty at levels that had been previously thought 10 be safe. Not

only are there many unanswered gquestions concemning mercury
exposure from thimerosal in vaceines, but there appears o be no
general consensus as to how best proceed to diagnose, of effec-
tively treat elevated mercury levels in children. The effectiveness
of chelating agents in crossing the blood brain barrier has become
a topic of scrutiny, as well as the ability to treat a long-standing
exposure which occurred during & critical time in developrment.
Through the Internet | made contact with a group of parents in
New Jersey who were also researching the mercury-autism link,
On Thanksgiving moming | received a call from Albert Enayth,
President of New lersey CAN, We talked at fength about our con-

has only "encouraged’ vaccine manufacturers to reduce or efim-
inate thimerosal. According to the FDA, there are currently
enough vaccine products that are thimerosal free to meet the
immunization needs in the U.S. Therefore, untll there is more
research availeble assuring its safe use In infants, | feel a prefer-
ence should be given to all thimerosal-free vaccines. Dr. Neal
Halsty, at the Institle for Vaccine Safety, Johns Hopldns,
summed up this issue best in a recent article on thimerosal pub-
lished in the Hepatitis Control Report, Summer 1999 issue. "We
can say there is no evidence of harm (from thimerosal), but the
truth is no one has looked." it is time to look!

Although there are marny unanswered questions afout excessive
mercury exposure in infants who received multiple thimerosal con-
taining vaccines, there are many well-documented facts that stp-
port our concems that mercury is playing a role in the recent epi-
demic of autism spectrum disorders, These include the facts that

cerns over the mercury our children had
received from vaccines. He had been
warking with two other parents, Sallie
Bernard and Heidi Rogers, collecting
research on mercury. We all agreed that
the overlap between the symptoms of
mercury toxicity and those of autism were
100 extensive to be just a chance acour
rence. | gave thanks that day for having
connected with other parents who shared
my same concems.

After months of almost daily communi-
cations and conference calfs late into the
night, we were able to put together a

¥ reviewing the litepature. To further
«.«iment our concerns, | opened a web-
gits and onelist and began collecting
reports from parents with similar histories
of high levels of mercury in their autistic
children. Dr. Woody McGinnis, who has
an interest in mercury toxicity, heard of
cur efforts and contacted me. Together
we compiled several case studies of chil-
dren with autism who had also been
found to have elevated mercury levels.
Teresa Binstock, a well-respected autism
researcher, hecame actively involved and
has helped tremendously in the organiza-
tion and preparation of our paper.  Our
goal in preparing the paper was to not
only elucidate the correfation between
mercury toxicity and autism, but 1o stim-
ulaste further discussion and research into
the possibility that some forms of autism
may, in fact, be a unigue form of mercury
poisoning.

Currently there are still 30 vaccine
products on the market that contain
thimerosal. Parents and pediatricians

& Mercury toxicity is cumulative and
occurs when the rate of exposure
exceeds the rate of elimination. This
results in a delayed neurotoxicity,
which can manifest months after the
exposure. Many children- diagnosed
with autism experience normal devel-
opment and then regress.

® The major toxicity of mercury com-
pounds is expressed in the central
nervous system, although immune
and gastrointestinal systems are also
commonly affected. The same abnor-
malities in these systems have been
found in children with autism.

B Mercury causes a pervasive disrup-
tion i the body by binding to sulfur
which causes widespread dysfunclion
of enzymes, transport mechanisms
and structoral proteins. Thersfore,
clinital manifestations involve muiti-
ple organ systems with variable fea-
tures and intensities. The same is
true for autism,

Susceptibility to mercury appears to
have a genetic component and boys
are documented to be move affected
than girls, Autism alse occurs more
frequently in boys than gitls.

® Mercury toxicity is known to cause
speech and hearing deficits, includ.
ing difficulty speaking and under-
standing speech. One of the primary
features of autism is receptive and
_expressive Janguage delays.

Sensory disturbances, including numb-
ness in the mouth, hands and feet,
sensitivity to loud noises, aversion to
touch and over or under response to
pain, are common manifestations of
wmercury toxicity. These same sensory
disturhances are also common in chil-
dren with autism.

Mercury exposwre is known fo cause
cognitive impsirment and difficulty with
abstract. ideas and compiex com-
mands, social withdrawal, anxiety and

These same symptoms are alse well
documented in children with autism.

Mercury disrupts serotonin, dopamine,
glutamate and acetylchoting neuro-

i e same i
ties have been documented in autism.

Mercury in the brain targets the
Purkinje cells and granule layer of the
cerebellum as well as the amygdala
and hippocampus, while other argas
are spared. . This ssme paftern of
pathology has been found in autistic
brains.

Mereury toxicity causes damage to the
immune system and triggers autoim-
mune processes, inciuding shifts in the
Th2 lymphoeytes. These same auteim-
mune pracesses are known to ocewr in
autism.

Mercury poisoning can cause gastroin-
testinal disturbances and  inhibit
digestive enzymes and peptides. Many
children with autism develop gastrein-

. testinal problems and have difficuity

digesting dairy and wheat produsts,

need to be aware that there are many different vaccine products

If you would like additional information on mercury and autism go to

avilable, both with and without L. As Shelly R (s,
B ) advocate and parent of a child with autism ence said, 1
résearched the safest car seat and orib for my son, but did not
reafize | also nesded 10 h the safest ines.” Thi

has been eliminated from latex paints, .merthiolate and many
other over the counter products because of serious toxic effects
in infants from these products. Despite this information, the FDIA
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d.home.mindspring.com

To review the Autism-Mercury paper g0 1o

< i i i
For a list of vaccine products and thimerosal-mercury content go o
i ize.org i Htm
For addifional infarmation on vaccines go to
www.909shot.com
www.vaccinesafety.edu/Aboutus.htm




Just Released

Dr. William Egan, acting Director of the
Center for Biclogic Evaluation and
“ssearch at FDA, spesking at the Third
. - nual Conference on Vactine Research
i Washinglon, DC fast month focused his
talk on thimerosal in vaccines. He stated
that US Food and Drug Administration is
moving i the direction of “single dose
presentations of vaccines without preser-
_ vatives." Concerns about the preserva-
tive thimerosal stem from the fact that it
containg mercury and mercury is toxic”
Although there is "no known risk assaci-
ated with the level of thimerosal in vae-
cines, there is concern that we cant
deteot subtie’ neurolagical damage, Dr
Egan sald,
1 you would like to see mercury remowed
from sil vaccines now, or feel that
research efforts intp vacoine safely and
autism should be vastly wreased,
please contact ...

Or. William Egan, FDA,
(301) 8270655

Dr. Walter Orenstein, CDC,
{404) 6398200

Pr. Marle Bristol-Power, NiH,
{301) 496.1383

RBIO

...yt Redwood is a Nurse Practitioner,

Bhe lives in Tyrone, Georgla with her hus-
band Tommy, who is double boarded as
a physician in Family Medicine and
Emergency Medicine the watched too
many episodes of ER and changed his
speciality), They have three children,
Hanna 18, Drew 13, and Wil 6, wha is
somewhere on the spectrum, After years
of traditional hospital and clinic based
practice, Lyn now works part time in an
integrative ard holistic medicine prac-
tice. She is also a Fayette County Board
of Heaith member and a planhing com-
missiongr for the town of Tyrone. In her
sparg time she moderates an autism-
mercury onelist and is an advocate for
vacecine safety.  She also enjoys scuba
diving, stack stone reasonty and a new
hobby, fishing with her son.
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Mr. BURTON. Ms. Bernard.

Ms. BERNARD. I have some slides.

Mr. BURTON. We will put those up on the screen as you speak.

Ms. BERNARD. Chairman Burton, Congressman Waxman and
other distinguished members of this committee, thank you for hold-
ing this hearing to examine the possible role of mercury and thi-
merosal in causing neurodevelopmental disorders.

My name is Sallie Bernard. I live in New Jersey. I am the moth-
er of triplets, age 12, Fred, Jimmy and Billy. After meeting all of
his developmental milestones on schedule and receiving
unremarkable pediatric reports up to age 2%2, Billy began to ex-
hibit slower word acquisition than his brothers, articulation dif-
ficulties and attentional problems. At 3% he was diagnosed with
language dysphasia and attention deficit hyperactivity disorder. At
age 4%2 he was diagnosed with autism.

Anyone familiar with the signs of mercury toxicity in children
will recognize language difficulties and ADHD traits as common
features. But in fact, research conducted by me and others has
shown that the characteristics of autism itself are identical to those
arising from mercury exposure.

This chart that I have up here shows only some of the similar-
ities between autism and mercury poisoning. This shows some of
the behavioral characteristics of autism and mercury poisoning.
They include social withdrawal, repetitive and compulsive behav-
iors, language difficulties, sensory disturbance, movement dis-
orders, cognitive deficits and unusual behaviors like head banging.

Next slide. This slide shows physiological aspects of mercury poi-
soning and autism. We see the same similarities, damage to the
same brain areas, EEG patterns, and so forth.

The next slide. On the population characteristics, males more af-
fected than females for both disorders and the presence of a strong
genetic component. We feel that these similarities are too close to
have occurred by chance. We are not alone in our thinking. The
just released congressionally mandated mercury report by the Na-
tional Academy of Sciences links methyl mercury and the environ-
ment to neurological deficits in children, and we know from re-
searchers such as Suzuki and Magos that the ethyl mercury found
in thimerosal is as toxic as methyl mercury. The latest issue of En-
vironmental Health Perspectives also notes that an association has
been found between exposure to toxic chemicals and various
neurodevelopmental disorders such as learning disabilities, intellec-
tual retardation, attention deficit, hyperactivity disorder, autism
and propensity to violence.

It is well-recognized by autism researchers, as reviewed by Dr.
Bristol-Power and others, that autism is caused by an interaction
of environmental and genetics factors. Based on epidemiological
and other data we have proposed that this environmental factor is
thimerosal from vaccinations acting alone or synergistically with
other toxins. This is why we believe this to be true.

Next slide. This chart shows the prevalence of autism and vac-
cine history. Thimerosal was first introduced into vaccines in the
1930’s and autism was first discovered by Leo Kanner in the early
1940’s among children born in the 1930’s. Studies prior to 1970 es-
timated autism to occur in 1 in 2,000 children while studies after
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1970 showed the prevalence at about 1 in 1,000. This was also a
period of increased immunization of American children. In 1996 the
NIH has estimated the rate of autism to be higher at 1 in 500, and
just this year the CDC has found 1 in 250 children affected with
classic autism. This dramatic increase in the past decade coincides
with the introduction and spread of two new thimerosal containing
vaccines, the HIB and the hepatitis B.

Another observation is that autistic symptoms emerge within a
short time after vaccination, generally following a period of normal
development. Importantly, the amount of mercury injected with
each vaccine given as a bolus or spike does greatly exceeds EPA
and safety guidelines and thus is highly likely to be neurotoxic and
injurious.

Last, as Lyn noted, a recent CDC study has found a statistically
significant association between thimerosal and vaccines specifically,
and attention deficit disorders, speech delay, motor tics and
neurodevelopmental disorders in general.

Thus, we see the symptoms of autism and mercury poisoning are
the same and the epidemiological and exposure data are highly
supportive of a thimerosal etiology. Since thimerosal is not a nec-
essary component of vaccines and every child can be fully immu-
nized today with a non-thimerosal alternative, thimerosal should
no longer be allowed in vaccines.

Congress, again listening to the needs of citizens, passed legisla-
tion in 1997 requiring government agencies to review thimerosal
content in products. In response, the FDA investigated thimerosal
in vaccines and found that no safety studies had ever been con-
ducted on this substance.

As a parent, this is very disconcerting indeed. Vaccines are recog-
nized as the crown jewels of the U.S. Public Health Service and
their effectiveness relies on the willingness of parents to bring their
children in to be immunized. By not conducting safety studies and
then not taking immediate steps to ban thimerosal once its poten-
tial for harm was publicly recognized, this program has been put
at great risk. What parent will want their baby injected repeatedly
with a known neurotoxin? How much confidence will parents have
that our national vaccine program really cares about safety? Par-
ents like me already have their doubts that it does.

I hope that Congress will respond once again with effective ac-
tion to ensure the safety and well-being of all our children in light
of the information now presented. Thank you.

[The prepared statement of Ms. Bernard follows:]
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ABSTRACT

Autism is a syndrome characterized by impairments in social relatedness, language and
communication, a need for routine and sameness, abnormal movements, and sensory
dysfunction. Mercury (Hg) is a toxic metal that can exist as a pure element or in a variety
of inorganic and organic forms and can cause immune, sensory, neurological, motor, and
behavioral dysfunctions similar to traits defining or associated with autism. Thimerosal,
a preservative frequently added to childhood vaccines, has become a major source of Hg
in human infants and toddlers. According to the FDA and the American Academy of
Pediatricians, fully vaccinated children now receive, within their first two years, Hg
levels that exceed safety limits established by the FDA and other supervisory agencies. A
thorough review of medical literature and U.S. government data indicates (i} that many
and perhaps most cases of idiopathic autism, in which an extended period of
developmental normalcy is followed by an emergence of symptoms, are induced by early
exposure to Hg; (i) that this type of autism represents a unique form of Hg poisoning
(HgP); (i11) that excessive Hg exposure from thimerosal in vaccine injections is an
etiological mechanism for causing the traits of autism; (iv) that certain genetic and non-
genetic factors establish a predisposition whereby thimerosal's adverse effects occur only
in some children; and (v) that vaccinal Hg in thimerosal is causing a heretofore
unrecognized mercurial syndrome.

SYNOPSIS

A review of medical literature indicates that the characteristics of autism and of mercury
poisoning (HgP) are strikingly similar. Traits defining or associated with both disorders
are summarized in Table 4 immediately following the Table of Contents and are
discussed and cited in the body of this document. The parallels between the two diseases
are 5o thorough as to suggest, based on total Hg injected into U.S, children, that many
cases of autism are a form of mercury poisoning.

For these children, the exposure route is childhood vaccines, most of which contain
thimerosal, a preservative which is 49.6% cthylmercury by weight. The amount of
mercury a typical child under two vears receives from vaccinations equates to 237.5
micrograms, or 3.53 x 10" molecules (353,000,000,000,000,000 molecules). Most such
vaccinal Hg may not be excreted and instead migrates to the brain.

The total amount injected into infants and toddlers (i) is known to exceed Federal safety
standards, (i) is officially considered to be a “low” level; whereby (iii) only a small
percentage of exposed individuals exhibit symptoms of toxicity. In fact, children who
develop He-related autism are likely to have had a predisposition derived from genetic
and non-genetic factors.
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Importantly, the timings of vaccinal Hg-exposure and its latency period coincide with the
emergence of autistic-symptoms in specific children. Moreover, excessive mercury has
been detected in urine, hair, and blood samples from autistic children; and parental
reports, though limited at this date, indicate significant improvement in symptoms
subsequent to heavy-metal chelation therapy.

The HgP phenotype is diverse and depends upon a number of factors — including type of
Hyg, route of entry into the body, rate and level of dose, individual genotype, and the age
and immune status of the patient. Historically, variation among these factors has caused
slightly different manifestations of mercurialism; Mad Hatter’s disease, Minamata
-disease, acrodynia, and industrial exposures provide examples.

The pathology arising from the mercury-related variables involved in autism -
intermittent bolus doses of ethylmercury injected into susceptible infants and toddlers — is
heretefore undescribed in medical literature. Therefore, in accord with existing HgP data
and HgP’s ability to induce virtually all the traits defining or associated with autism
spectrum disorders, we hypothesize that many and perhaps most cases of autism represent
a unique form of mercury poisoning,

This conclusion and its supporting data have important implications for the affected
population of autistic individuals and their families, for other unexplained disorders with
symptoms similar to those of heavy metal intoxication, for vaccine content, and for
childhood vaccination programs. Due to its high potential for neurotoxicity, thimerosal
should be removed immediately from all vaccine products designated for infants and
toddlers.
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Summary Comparison of Characteristies
of Autism & Mercury Poisoning

Mercury Poisoning

Autism

Social deficits, shyness, social withdrawal

Social deficits, social withdrawal, shyness

Disturbances Depression, mood swings; mask face Depressive traits, mood swings; flat affect
Anxiety Anxiety
Schizoid tendencies, OCD traits Schizophrenic & OCD traits; repetitiveness
Lacks eye contact, hesitant to engage others | Lack of eve contact, avoids conversation
Irrational fears Iirational fears
Irritability, aggression, temper tantrums Irritability, aggression, temper tantrums
Impaired face recognition Impaired face recognition
Speech, Loss of speech, failure to develop speech Delayed language. failure to develop speech
Language & Dysarthria; articulation problems Dysarthria: articulation problems
Hearing Speech comprehension deficits Speech comprehension deficits
Deficits Verbalizing & word retrieval problems Echolalia; word use & pragmatic errors
Sound sensitivity Sound sensitivity
Hearing loss; deafness in very high doses Mild to profound hearing loss
Poor performance on language IQ tests Poor performance on verbal 1Q tests
Sensory Abrormal sensation in mouth & extremities | Abnormal sensation in mouth & extremities
Abnormalities | Sound sensitivity Sound sensitivity
Abnormal wuch sensations: touch aversion Abnormal touch sensations: touch aversion
Vestibular abnormalities Vestibular abnormalities
Motor Involuntary jerking movements — arm Stereotyped movements - arm flapping,
Disorders flapping, ankle jerks, myoclonal jerks. jumping, circling, spinning, rocking;
choreiform moyements, circling, rocking myoclonal jerks: choreiform movements
Deficits in eye-hand coordination: limb Poor eye-hand coordination; limb apraxia:
apraxia: intention tremors problems with intentional movements
Gait impairment; ataxia - {rom Abnormal gait and posture, ¢lumsiness and
mncoordination & clumsiness to nability to incoordination: difficulties sitting, ying.
walk, stand, or sit: loss of motor control crawling, and waiking
Difficulty in chewing or swallowing Difficulty chewing or swallowing
Unusual postures: toe walking Unusual postures: toe walking
Cognitive Borderline intelligence, mental retardation - | Bordertline intelligence, mental retardation -
Impairments some cases reversible sometimes "recovered”

Poor concentration. attention, response
inhibition

Poor concentration, attention, shifting
attention

Uneven performance on [Q subtests

Uneven serformance on 1Q subtests

Verbal [Q higher than performance IQ

Verbal IQ higher than performance [Q

Paor short term, verbal. & auditory memory

Poor short term. auditory & verbal memory

Poor visual and perceptual motor skills.
impairment in simple reaction time

Poor visual and perceptual motor skills.
lower performance on tirmed tests

Ditficulty carrying out complex commands

Difficulty carrying out multiple commands

Ward-comprehension difficulties

Word-comprehension difficulties

Deficits in understanding-abstractideas &
symbolismy: degeneration of higher mental
powers

Deficits in abstract thinking & symbolism.
understanding other’s mental states,
sequencing. planning & organizing
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Cnusual Stereotyped sniffing (rats) Stereotyped, repetitive behaviors
Behaviors ADHD traits ADHD traits
Agitation, unprovoked crying, grimacing, Agitation, unprovoked crying, grimacing,
staring spells : staring spells
Sleep difficulties Sleep difficulties
Eating disorders, feeding problems Eating disorders, feeding problems
Self injurious behavior, e.g. head bangin, Self injurious behavior, e.g. head banging
Visual Poor eye contact, impaired visual fixation Poor eye contact, problems in joint attention
Impairments “Visual impairments,” blindness, near- “Visual impairments™; inaccurate/slow
sightedness, decreased visual acuity saccades; decreased rod functioning
Light sensitivity, photophobia Over-sensitivity to light
Blurred or hazy vision Blurred vision
Constricted visua] fields Not described
Physical Increase in cerebral palsy; hyper- or hypo- Increase in cerebral palsy; hyper- or
Disturbances tonia; abnormal reflexes; decreased muscle hypotonia; decreased muscle strength,
strength, especially upper body; especially upper body; incontinence;
incontinence; problems chewing, problems chewing and swallowing
swallowing, salivating
Rashes, dermatitis/dry skin, itching: bumning | Rashes, dermatitis, eczema, itching
Autonomic disturbance: excessive sweating, | Autonomic disturbance: unusual sweating,
poor circulation, elevated heart rate poor circulation, elevated heart rate
Guastro- Gastroenteritis, diarrhea: abdominal pain, Diarrhea, constipation, gaseousness,
intestinal constipation, “colitis” abdominal discomfort, colitis
Disturbances Anorexia, weight loss, nausea, poor appetite | Anorexia; feeding problems/vomiting
Lesions of ileum & colon; increased gut Leaky gut syndrome
permeability
Inhibits dipeptidy! peptidase IV, which Inadequate endopeptidase enzymes needed
cleaves casomorphin for breakdown of casein & gluten
Abnormal Binds -SH groups; blocks sulfate transporter | Low sulfate levels
Biochemisiry in intestines, kidneyvs

Has special affinity for purines &
pynmidines

Purine & pyrimidine metabolism errors lead
to autistic features

Reduces availability of ghutathione, needed
in neurons, cells & liver to detoxify heavy
metals

Low levels of glutathione; decreased ability
of liver to detoxify heavy metals

Causes significant reduction in ghutathione
peroxidase and glutathione reductase

Abnormal glutathione peroxidase activities
in ervthrocvies

Disrupts mitochondrial activities, especially
in brain

Mitachondrial dysfunction. especially in
brain

immune
Dysfunction

Sensitivity due o atlergic or autoimmune
reactions; sensitive individuals more likely o
have allergies, asthma, autoimmune-like
svmptoms, especially theumatoid-like ones

More likely to have allergies and asthma:
familial presence of autoimmune diseases.
especially rheumatoid arthritis; [gA
deficiencies

Can produce an imimune response in CNS

On-going immune response in CNS

Causes braiMBP autoantibodies

Brain/MBP autoantibodies present

Causes overproduction of Th2 subset.
kills/inhibits lymphocytes, T-cells, and
monocvies: decreases NK T-cell activity:

Skewed immune-cell subset in the Th2
direction; decreased responses 10 T-cell
mitogens: reduced NK T-cell function:
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[ induces or suppresses [FNg & {L-2 [ increased IFNg & IL-12

(v)
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CNS Selectively targets brain areas unable to Specific areas of brain pathology; many
Structural detoxify or reduce He-induced oxidative functions spared
Pathology stress
Damage to Purkinje and granular cells Damage to Purkinje and granular cells
Accummulates in amygdala and Pathology in amygdala and hippocampus
hippocampus
Causes abnormal neuronal cytoarchitecture; | Neuronal disorganization; increased neuronal
disrupts neuronal migration & cell division; | cell replication, increased glial cells;
reduces NCAMs depressed expression of NCAMs
Progressive microcephaly Progressive microcephaly and macrocephaly
Brain stem defects in some cases Brain stem defects in some cases
Abnormalities | Prevents presynaptic serotonin release & Decreased serotonin synthesis in children;
in Neuro- inhibits serotonin transport; causes calcium abnormal calcium metabolism
chemistry disruptions
Alters dopamine systems; peroxidine Possibly high or low dopamine levels;
deficiency in rats resembles mercurialism in | positive response to peroxidine (lowers
humans dopamine levels)
Elevates epinephrine & norepinephrine Elevated norepinephrine and epinephrine
levels by blocking enzyme that degrades
epinephrine
Elevates glutamate Elevated glutamate and aspartate
Leads to cortical acetyicholine deficiency: Cortical acetylcholine deficiency, reduced
increases muscarinic receptor density in muscarinic receptor binding in hippocampus
hippocampus & cerebellum
Causes demyelinating neuropathy Demyelination in brain
EEG Causes abnormal EEGs, epileptiform activity | Abnotmal EEGs, epileptiform activity
Abnormalities’ | Causes seizares, convulsions Seizures; epilepsy
Epilepsy Causes subtle, low amplitude seizure activity | Subtle, low amplitude seizure activities
Population Effects more males than females Male:female ratio estimated at 4:1
Charact- At low doses, only affects those geneticially | High heritability - concordance for MZ twins
eristics susceptible is 90%

First added to childhood vaccines in 1930s

First "discovered” among children born in
1920s

Exposure levels steadily increased since
1930s with rate of vaccination. number of
vaceines

Prevalence of autism has steadily increased
from 1 in 2000 (prei970} to 1 in 500 (carly
1990s), higher in 2000.

Exposure occurs at 0 - 13 months: clinical
silent stage means symptom emergence
delayed: symptoms emerge gradually.
starting with movement & sensation

Symptoms emerge from 4 months to 2 vears
old: symptoms emerge gradually. starting
with movement & sensation
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ABSTRACT

Autism is a neurodevelopmental syndrome characterized by impairments in social
relatedness, language, and communication, a need for routine and sameness, abnormal
movements, and sensory dysfunction. Mercury is a toxic metal that can exist as a pure
element or in a variety of inorganic and organic forms and can cause immune, sensory,
neurological, motor, and other behaviora! dysfunctions.

The characteristics of autism and mercury poisoning, derived from a review of medical
literature, have been found, upon comparison, to be strikingly similar. The characteristics
of both disorders are summarized in the following table and fully elucidated in the body

" of this document. The parallels between the two diseases are so close that it would be
unreasonable to assume that the similarities occur by chance.

We claim that autism ts a form of mercury poisoning, based on similarities of
characteristics and on the known exposure to mercury of the majority of US children. The
exposure route is childhood vaccines, most of which contain thimerosal, a preservative
comprised of 50% ethylmercury by weight. The amount of mercury a typical child under
wo years receives from vaccinations equates to 237.5 micrograms, or 3.53 x 10"
molecules (353,000.000,000,000,000 molecules), most of which is not excreted and goes
directly to the brain. The amount is known to exceed Federal safety standards, but is still
considersd a “low™ level, such that only a small percentage of exposed individuals will
exhibit signs of toxieity. Affected individuals are those genetically prone to mercury
sensitivity, which is consistent with the observed high heritability rate of autism.
Furthermore, the timing of mercury exposure via vaccines coincides with the emergence
of autistic symptoms. Moreover, mercury has been detected in urine, hair, and blood
samples from autistic children, and parental reports, though limited at this date, indicate
significant improvement in symptoms with administration of standard heavy metal
chelators. Thus, the four agreed-upon criteria used by clinicians to diagnose mercury
poisoning — t.e., observable symptoms, known exposure at the time of symptom onset,
detectable levels in biologic samples, and improvement with chelation - have been met
for autism.

The phenotypic expression of mercury poisoning varies by a host of factors — including
type of mercury given, method of administration, rate and level of dose, individual
genotype, and age of patient ~ so that each variation in factors has created in the past a
slightty different manifestation of the disease — Mad Hatter’s disease, Minamata disease,
and acrodynia, for example. The pathology arising from the set of mercury-related
variables involved in autism - intermittent bolus doses of ethylmercury injected into
genetically susceptible infants and toddlers ~ has never been reported before in medical
literature. Thus we argue that autism represents a unique form of mercury poisoning not
heretofore described. Our findings have widespread implications for the affected
population of autistic individuals, for other-unexplained disorders with symptoms similar
to heavy metal intoxication, and for childhood vaccination programs.



31

Table of Contents
Page
ABSTRACT Lo s e e e e e
i
Summary Chartof Comparisons..........ooiiiiiiiiiiiiiiiiiiiiannnn... i
INTRODUCTION
AULISI . e e e e i e, 1
Mercury . ... 1
Diagnosing Mercury Poisoning in Autism .. .............. ... ... ... ..... 2
I SYMPTOM COMPARISON
a. Affect/Psychological Presentation........... ... ... .. ... ........ 5
b. languageand Hearing............ ... ... ... ... .. ... ... .. ... .. ... 10
c. Sensory Perception................... .. ... 12
d. Movement/Motor Function . .. ............. ... ... ... .. .. ... .. ..., 13
e. Cognition/Mental Funetion . ............... ... ... ... ... ... .... 15
£ Behaviors. ... ... 18
g VISION . ..o 19
h. Physical Presentations ... ............ ... . ... ... .. ... ...........20
J. Gastrointestinal Function . .. ........... ... .. ... . . . 22
1. BIOLOGICAL ABNORMALITIES
a. Biochemistry ....... ... ... 24
b, Immune System . ....... ..o 25
c. ONSStructure .. ...... oo 29
d. Neurons & Neurochemicals ............. ... ... ... ... . ........... 33
e. EEG Activity/Epilepsy . ... ..o 36
1l MECHANISMS, SOURCES & EPIDEMIOLOGY OF EXPOSURE
a. Exposure Mechanism . ... ... ... oo oo 38
b, Population Susceptibility . .......... ... 39
CooSexRatio. ... . 40
d. Exposure Levels & Autism Prevalence . ............ ... ... ... ... .. ... 40
e Genetic Factors . ............o it 41
f. Courseof Disease .. ............. o 42
g. Thimerosal Interaction with Vaceines ... ... ... .. .. ... ... ... .. . 44
IV. DETECTION OF MERCURY IN AUTISTIC CHILDREN
Case Studies . . ... ... 47
Discussion .. ... 52
DISCUSSION
Diagnostic Criteria Are Met. ... ... 54
Unique Form Would be Expected, Implicates Vaccinal Thimerosal. . ...... ... .. 54
Historical Precedent EXists .............. ... .. ... .. ... ... .. ... .. ... 55



32

MED)CAL & SOCIETAL IMPLICATIONS

Affected Population ... ... . 57
Other Disorders . .. ... ... 57
Vaccination Programs ... ... ... e 57



33

of Autism & Mercury Poisoning

Mercury Poisoni -

£

Autism

Psychiairic

Social deficits, shyness, social withdrawal

Social deficits, social withdrawal, shyness

Disturbances | Depression, mood swings; mask face Depressive traits, mood swings; flat affect
Anxiety Anxiety
Schizoid tendencies, OCD traits Schizophrenic & QCD traits; repetitiveness
Lacks eye contact, hesitant to engage others | Lack of eye contact, avoids conversation
Irrational fears Irrational fears
Irritability, aggression, temper tanfrums Iritability, aggression, temper tastrums
Impaired face recognition Impatred face recognition
Speech, Loss of speech, failure to develop speech Delayed language, failure to develop speech
Language & Dysarthria; articulation problems Dysarthria; articulation problems
Hearing Speech comprehension deficits Speech comprehension deficits
Deficits Verbalizing & word retrieval problems Echolalia; word use & pragmatic errors
Sound sensitivity Sound sensitivity
Hearing loss; deafness in very high doses Mild to profound hearing loss
Poor performance on language IQ tests Poor performance on verbal IQ tests
Sensory Abnormal sensation in mouth & extremities Abnormal sensation in mouth & extremities

Abnormalities

Sound sensitivity

Sound sensitivity

Abnormal touch sensations; touch aversion

Abnormal touch sensations: touch aversion

Vestibular abnormalites

Vestibular abnormalities

Moror
Disorders

Involuntary jerking movements - arm
flapping, ankle jerks, myoclonal jerks,
choreiform movements, circling, rocking

Stereotyped movements - arm flapping,
Jjumping, circling, spinning, rocking;
myoclonat jerks; choreiform movements

Deficits in eye-hand coordination; limb
apraxia; intention tremors

Poor eye-hand coordination; limb apraxia;
problems with intentional movements

Gait impairment; ataxia ~ from
incoordination & clumsiness to inability to
walk. stand, or sit; loss of motr conirel

Abnormal gait and posture, clumsiness and
incoordination; difficulties sitting, lying,
crawling, and walking

Difficulty in chewing or swallowing

Difficulty chewing or swallowing

Unusual postures

Unusual postures

Cognitive
Impairments

Borderline intelligence, mental retardation -
some cases reversible

Borderline intelligence, mental retardation -
sometimes "recovered”

Poor concentration, attention, response
inhibition

Poor concentration, attention, shifting
attention

Uneven performance on IQ subtests

Uneven performance on 1Q subtests

Verbal IQ higher than performance 1Q

Verbal IQ higher than performance [Q

Poor short terrn, verbal, & auditory memory

Poor short term. auditory & verbal memory

Poor visual and perceptual motor skills,
impairment in simple reaction time

Poor visual and perceptual motor skiils,
lower performance on timed tests

Difficulty carrying out complex commands

Difficulty carrying out multiple commands

Alexia (inability to comprehend the meaning
of written words)

Hyperlexia (ability to decode words while
lacking word comprehension)

Deficits in understanding abstract ideas &
symbolism: degeneration of higher mental
powers

Deficits in abstract thinking & symbolism,
understanding other’s mental states,
sequencing, planning & organizing

1l
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Disturbances

Unusual Stereotyped sniffing (rats) Stereotyped, repetitive behaviors
Behaviors ADHD traits ADHD traits
Agitation, unprovoked crying, grimacing, Agitation, unprovoked crying, grimacing,
staring speils staring spells
Sleep difficulties Sleep difficulties
Eating disorders, feeding problems Eating disorders, feeding problems
Self injurious behavior, e.g. head banging Self injurious behavior, e.g. head banging
Visual Poor eye contact, impaired visual fixation Poor eye contact, problems in joint attention
Impairments *Visual impairments,” blindness, near- “Visual impairments”; inaccurate/slow
sightedness, decreased visual acuity saccades; decreased rod functioning
Light sensitivity, photophobia Over-sensitivity to light
Blurred or hazy vision Blurred vision
Constricted visual fields Not described
" Physical [ncrease in cerebral palsy; hyper- or hypo- Increase in cerebral palsy; hyper- or
Disturbances tonia; abnormal reflexes; decreased muscle hypotonia; decreased muscle strength,
strength, especially upper body; especially upper body; incontinence;
incontinence; problems chewing, problems chewing and swallowing
swallowing, salivating
Rashes, dermatitis/dry skin, itching; burning | Rashes, dermatitis, eczema, itching
Autonomic disturbance: excessive sweating, | Autonomic disturbance: unusual sweating,
poor circulation, elevated heart rate poor circulation, elevated heart rate
Gastro- Gastroenteritis, diarrhea; abdominal pain, Diarrhea, coustipation, gaseousness,
intestinal constipation, “colitis” abdominal discomfort, colitis

Anorexia, weight loss, nausea, poor appetite

Anorexia; feeding problems/vorniting

Lesions of ileum & colon;: increases gut
_permeability

Leaky gut syndrome

Inhibits dipeptidyl peptidase IV, which
cleaves casomorphin

Inadequate endopeptidase enzymes needed
for breakdown of casein & gluten

Abnormal
Biochemistry

Ties up -SH groups; blocks sulfate
transporter in intestines, kidneys

Low sulfate levels

Has special affinity for purines &
pyrimidines

Purine & pyrimidine metabolism errors lead
to autistic features

Reduces availability of glutathione, needed
in cells & liver to detoxify heavy metals

Low levels of glutathione; decreased ability
of liver to detoxify heavy metals

Causes significant reduction in glutathione
peroxidase and glutathione reductase

Abnommal glutathione peroxidase activities
in erythrocvtes

Disrupts mitochondrial activities. especially
in brain

Mitochondrial dysfunction, especially in
brain

Immune
Dysfunction

Sensitivity due to allergic or autoimmune
reactions; sensitive individuals more likely to
have allergies, asthma, autoimmune-like
symptoms, especially rheumatoid-like ones

More likely to have allergies and asthma:
familial presence of autoimmune diseases,
especially rheumatoid arthritis; [gA
deficiencies

Can produce an immune response in CNS

On-going immune response in CNS

Causes brain/MBP autoantibodies

Brain/MBP autoantibodies present

Causes overproduction of Th2 subset;
kills/inhibits lymphocytes, T-cells, and
monocytes; decreases NK T-cell activity:

induces or suppresses IFNg & IL-2

Skewed immune-cell subset in the Th2
direction; decreased responses to T-cell
mitogens; reduced NK T-cell function;
increased IFNg & IL-12
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CNS Selectively targets brain areas unable to Specific areas of brain pathology; many
Strictural detoxify or reduce Hg-induced oxidative functions spared
| Pathology stress
Damage to Purkinje and granular cells Damage to Purkinje and granular cells
Accummulates in amygdala and Pathology in amygdala and hippocampus
hippocampus
Causes abnormal neuronal cytoarchitecture; | Neuronal disorganization; increased neuronal
disrupts neuronal migration & cell division; | cell replication, increased glial cells;
reduces NCAMs depressed expression of NCAMs
Progressive microcephal Progressive microcephaly and macrocephaly
Brain stem defects in some cases Brain stem defects in some cases
Abrormalities | Prevents presynaptic serotonin refease & Decreased serotonin synthesis in children;
in Neuro- inhibits serotonin transport; causes calcium abnormal calcium metabolism
chemistry disruptions
Alters dopamine systems; peroxidine Possibly high or low dopamine levels;
deficiency in rats resembles mercurialism in | positive response to peroxidine (lowers
humans ) dopamine levels)
Efevates epinephrine & norepinephrine Elevated norepinephrine and epmephrine
levels by blocking enzyme that degrades
epinephrine
Elevates glutamate Elevated glutamate and aspartate
Leads to cortical acetylcholine deficiency; Cortical acetylcholine deficiency; reduced
increases muscarinic receptor density in muscarinic receptor binding in hippocampus
hippocampus & cerebellum
Causes demyelating neuropathy Demyelation in brain
EEG Causes abnormal EEGs, epileptiform activity | Abnormal EEGs, epileptiform activity
Abnormalities/
Epilepsy Causes seizures, convulsions Seizures; epilepsy
Causes subtle, low amplitude seizure activity | Subtle, low amplitude seizure activities
Population Effects more males than females Male:female ratio estimated at 4:1
Charact- At low doses, only affects those geneticially | High heritwbility - concordance for MZ twins
eristics susceptible s 90%

First added to childhood vaccines in 1930s

First "discovered” among children bom in
1930s

Exposure levels steadily increased since
19305 with rate of vaccination, number of
vaccines

Prevalence of autism has steadily increased
from 1 in 2000 (1940s) to 1 in 500 (1990s)

Exposure occurs at 0 - {5 months: clinical-
sifent stage means symptom emergence
delayed: sympioms emerge gradually,
starting with movement & sensation

Symptoms emerge from 4 months to 2 vears
old; symptoms emerge gradually. starting
with movement & sensation

vi
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Autism

Autism, or Autistic Spectrum Disorder (ASD), is considered a neurodevelopmental
syndrome, emerging early in life and exhibiting a constellation of seemingly unrelated
features and a wide variation in symptom expression and level of severity by individual
(Filipek et al, 1999; Bailey et al, 1996). The diagnostic criteria for.autism are qualitative
impairments in social relatedness, deficits in verbal and nonverbal communication, and
the presence of repetitive and restricted behaviors or interests (APA, 1994). As will be
cited below, other traits associated with autism are movement disorder, sensory
dysfunction, and cognitive impairments as well as gastrointestinal difficulties and
immune abnormalities (Gillberg & Coleman, 1992; Warren et al, 1990; Horvath et al,
1999). Onset must occur before age 36 months (APA, 1994); although in some instances
_ deficits are apparent at birth, in the great majority of cases there are at least several
months of normal development followed by clear regression or failure to progress
normally (Gillberg & Coleman, 1992; Filipek et al, 1999; Bailey et al, 1996). Formerly
regarded as a rare disease, autism is now said to affect one in 500 children (Bristol et al,
1996), with some estimates suggesting one in 100 for a broader phenotype often labeled
as the “autism-spectrum” of disorders and which includes both higher and lower
functioning individuals (Arvidsson et al, 1997; Wing, 1996).

Autism and autistic symptoms can arise from a number of known disorders, most notably
tuberous  sclerosis, Rhett syndrome, Landau-Kleffner syndrome, Fragile X,
Phenylketonuria, purine autism, and other purine metabolic diseases such as PRPP
synthetase defects and 5’-nucleotidase superactivity. The etiology and pathogenesis of
the vast majority of autism cases — 70% - 90% (Gillberg and Coleman, 1992; Bailey et al,
1996) — remain unexplained, however, despite ASD being “one of the most extensively
studied disorders in child psychiatry today” (Malhotra and Gupta, 1999). Nevertheless,
there is general agreement that most cases of autism arise “from the interaction of an
early environmental insult and a genetic predisposition” (Trottier et al, 1999; Bristol et al,
1996). .

Mercury

A heavy metal, mercury (Hg) is widely considered one of the most toxic substances on
earth (Clarkson, 1997). Instances of Hg poisoning or “mercurialism” have been described
since Roman times. The Mad Hatter in Alice in Wonderland was a victim of occupational
exposure to mercury vapor, referred to as “Mad Hatter’s Disease.” Further human data
has been derived from instances of widespread poisonings during the 20th Century.
These misfortunes include an outbreak in Minamata, Japan, caused by consumption of
contaminated fish and resulting in “Minamata Disease:” outbreaks in Iraq, Guatemala and
Russia due to ingestion of contaminated seed grains; and, in the first half of the century,
poisoning of infants and toddlers by mercury in teething powders, leading to acrodynia or
Pink Disease. Besides these epidemics, numerous instances of individual or small group
cases of Hg intoxication and subsequent phenotype are described in the literature.

The constellation of mercury-induced symptoms varies enormously from individual to
individual. The diversity of disease manifestations derives from a number of interacting
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an individual's age, the total dosage, dose rate, duration of exposure, type of mercury,
routes of exposure such as inhaled, subcutaneous, oral, or intramuscular; and, most
importantly, by individual sensitivity arising. from immune and genetic factors (Dales,
1972, Koos and Longo, 1976; Matheson et al, 1980; Eto et al, 1999; Feldman, 1982;
Warkany and Hubbard, 1953).

Table I: Summary of Mercury Exposure Variables
Leading to Diverse & Non-Specific Symptomatology

Variable Level of Variable

Exposure Ranges from high doses, leading to death or near death

Amount with severe impairments, to low “safe” doses, leading to
subtle neurological and other physical impairments

Duration of One time vs. multiple times over the course of weeks,

exposure months, or years

Dose rate Bolus dose, daily dose

Individual A function of (a) the age at which exposure occurs, that is,

sensitivity prenatal, infant, child, adolescent, or adult, {b) genetically

determined reactivity to mercury, and (c) gender
Common types | The organic alkyl forms - methylmercury and

of mercury ethylmercury, and inorganic forms - metallic mercury,
elemental (liguid) mercury, and fonic mercury/mercuric
salt

Primary routes | Inhalation of mercury vapors, orally through the intestinal

of exposure tract, subcutaneous and intramuscular injections, topically

through ear drops, teething powders, skin creams and
ointments. and mtravenously during medical treatments

While these variations in exposure, individual status, and genotype give rise to a diverse
clinical phenotype, there are nevertheless obvious commonalities across all mercury-
caused disorders. Thus, for example, victims will almost always develop a movement
disorder, but in some individuals this may manifest as mere clumsiness, while others will
develop severe involuntary jerking movements. Likewise, psychological disturbances are
usually present, but in some individuals these might manifest as anxiety while in others it
might present as aggression or irritability.

Diagnosing Mercury Polsoning in Autism

Mercury poisoning can be difficult to diagnose and is often interpreted by clinicians as a
psychiatric disorder, especially if exposure is not suspected (Diner and Brenner, 1998;
Frackelton and Christensen, 1998). The difficulty in diagnosis derives primarily from
two notable characteristics of this heavy metal. First, there can be a long latent period
between time of exposure and onset of overt symptoms, so that the connection between
the two events is often overlooked. The latency period is discussed in more detail below,
Second, the diverse manifestations of the disease make it difficult for the elinician to find
a precise match of his particular patient’s symptoms with those described in other case
reports {Adams et al, 1983, Kark-et al, 1971; Florentine and Sanfilippo, 1991; Matheson
et al, 1980; Frackelton and Christensen, 1998; Warkany & Hubbard, 1953).

.
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Due to the difficulty of diagnosing mercurialism based on presentation of non-specific
symptoms alone, clinicians have come to rely on the following criteria (Warkany &
Hubbard, 1953; Vroom and Greer, 1972).

L. Observation of impairments in many but not all of the following domains: (a)
movement/motor disorder, (b) sensory abnormalities, (¢} psychological and
behavioral disturbances, (d) neurological and cognitive deficits, (¢) impairments
in language, hearing, and vision, and (f) miscellaneous physical presentations
such as rashes or unusual reflexes (Adams et al, 1983; Snyder, 1972; Vroom &
Greer, 1972). - . .

2. Known exposure to Hg (a) at a level that has been documenting ds causing
impairment in similar individuals under similar circumstances, and (b) at
approximately the same time as the symptoms emerge, with allowances given for
the latency period (Ross et al, 1977; Amin-Zaki et al, 1978). It should be noted
that the dose which is considered “toxic” wvs. “safe” is unresolved among
toxicologists; some researchers feel that any amount of exposure is “unsafe” (see
EPA, 1997, pp.6-47 to 6-59, for dose discussion).

C 3 Detectable levels of mercury in urine, blood, or hair (Florentine and Sanfilippo,
1991; Frackelton and Christensen, 1998; EPA, 1997, p.ES-2). Importantly,
because mercury can clear from biologic samples before the patient feels
symptoms or is tested, the lack of detectable mercury is not cause for ruling out
mercury poisoning; and conversely, detectable levels have been observed in
unaffected individuals (Adams et al, 1983; Warkany & Hubbard, 1953; Cloarec,
1995).

4. Improvement in symptoms after chelation. While many patients’ symptoms
resolve with chelation, some clearly poisoned individuals do not improve. Other
exposed subjects have also been known to improve without intervention (Vroom
& Greer, 1972, Warkany & Hubbard, 1953).

Thus, none of these criteria is sufficient on its own for a certain diagnosis. Rather,
observed effects within two or three domains are generally required. This paper, which
reviews and compares the extensive literature available on both ASD and mercury,
provides citations documenting that, based on these four diagnostic criteria, many if not
mast cases of autism meet the requirements for mercury poisoning. In fact, this review
and 1ts citations (i) delineate a single mechanism for inducing all of the primary domains
of impairment and biological abnormalities in autism, including its genetic component,
prevalence levels, and sex ratios; and (ii} identify that mechanism as arising from the
“environmental insult” of early childhood exposure to mercury. Furthermore, the route of
exposure is thimerosal, which is 50% ethytmercury by weight and which is a preservative
used in many childhood vaccines.

We are not suggesting that the previous reports of mercurialism described in the literature
are in fact cases of autism; rather, we claim that autism represents its own unigue form of
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Hg poisoning, just like acrodynia, Minamata disease, and Mad Hatter's disease represent
distinct yet closely related presentations of mercurialism. A unique expression would be
expected in cases of autism, given that the effects of repeated vaccinal administration of
ethylmercury to infants and toddlers have never been described before in mercury-related
literature. We maintain that the diverse phenotype that is autism matches the diverse
phenotype that is mercurialism to a far greater degree that could reasonably be expected
to occur by chance. Given the known exposure to mercury via vaccination of autistic
children and the presence of mercury found in biologic samples from a number of autistic
subjects, also described here, we are confident that our claim is substantiated. OQur paper
discusses some important medical and societal ramifications of this conclusion.
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I. - SYMPTOM COMPARISON

The overt symptoms of ASD and mercury poisoning, described in the literature and
presented here, are strikingly similar. Summary tables have been provid.d after each
section to aid in symptom comparisons.

a. Affect/Psychological Presentation

Since its initial description in 1943 by Leo Kanner, a psychiatrist, autism has been
defined primarily as a psychiatric condition. One of the three requirements for diagnosis
is a severe deficit in social interactions (APA, 1994). Self and parental reports describe
children and adults who prefer to be alone and who will withdraw to their rooms if given
the chance (MAAP, 1996-1999). Even high functioning autistics tend to be aloof, have
poor social skills, are unable to make friends, and find conversation difficult (Tonge et al,
1999; Capps et al, 1998). Face recognition and what psychologists call "theory of mind"
are impaired (Klin et al, 1999, Baron-Cohen et al, 1993). Poor eye contact or gaze
avoidance is present in most cases, especially in infancy and childhood (Bemabei et al,
1998).

The second psychobehavioral diagnostic characteristic of autism is the presence of
repetitive, stereotyped activities and the need for sameness (APA, 1994). Traits in this
domain strongly resemble obsessive-compulsive tendencies in both thought and behavior
(Lewis, 1996; Gillberg & Coleman, 1992, p.27), especially as the individual becomes
more high functioning (Roux et al, 1998): "it {is] very difficult...to distinguish between
obsessive ideation and the bizarre preoccupations so commonly seen in autistic
individuals" (Howlin, 2000). Serotonin uptake inhibitors known to be effective for OCD
also reduce repetitive behaviors in some autistic patients (Lewis, 1996). Most autistic
subjects - 84% in one study - show high levels of anxiety and meet diagnostic criteria for
anxiety disorder (Murls et al, 1998).

ASD has been linked to depression, based on symptoms, familial history of depression
and the positive response to SSRIs among many autistics (Clarke et al, 1999; DelLong,
1999; Piven and Palmer, 1999). One subset of autistics has been described as “passive”,
with flat affect, “absence of facial expression,” lack of initiative, and diminished outward
emotional reactions. Some autistics have a strong family history of manic depression and
mood swings, and, among those who are verbal, psychotic talk is frequently observed
(Plioplys, 1989). Autism is also said to strongly resemble childhood schizophrenia. In
the past it was often misdiagnosed as such (Gillberg & Coleman, 1992, p.100), and there
are a number of instances of dual ASD-schizophrenia diagnoses in the literature (Clarke
et al, 1999). Furthermore, irrational fears, aggressive behaviors, and severe temper
tantrums are common (Muris et al, 1998; McDougle et al, 1994), as are chronic
hyperarousal and irritability (Jaselskis et al, 1992). “Inexplicable changes of mood can
oceur, with giggling and laughing or crying for no apparent reason” (Wing & Attwood,
1987).

Mercury poisoning, when undetected, is often initially diagnosed as a psychiatric disorder
in both children and adults (Fagala and Wigg, 1992). Common psychiatric symptoms are

(a) depression, including “lack of interest” and “mental confusion;” (b) "extreme
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shyness," indifference to others, active avoidance of others or “a desire to be alone™; (c)
irritability in adults and tantrums in children; and (d) anxiety and fearfulness. Neurosis,
including schizoid and obsessive-compulsive traits, has been reported in a number of
cases (Fagala and Wigg, 1992; Kark et al, 1971; O’Carroll et al, 1995; Florentine and
Sanfilippo, 1991; Amin-Zaki, 1974 and 1979; Matheson et al, 1980; Joselow et al, 1972;
Smith, 1972; Lowell, 1996; Tuthill, 1899; Clarkson, 1997; Camerino et al, 1981;
Grandjean et al, 1997; Piikivi et al, 1984; Rice, 1996; Vroom & Greer, 1972; Adams et
al, 1973; Hua et al, 1996).

Juvenile monkeys prenatally exposed to mercury exhibit decreased social play and
increased passive behavior (Gunderson et al, 1986, 1988), as well as impaired face
recognition (Rice, 1996). Humans exposed to mercury vapor also perform poorly on face
recognition tests and may present with a “mask face”™ (Vroom & Greer, 1972); emotional
instability can occur in children and adults exposed to Hg. For instance, Iraqgi children
poisoned by methylmercury had a tendency “to cry, laugh, or smile without obvious
provocation” (Amin-Zaki et al, 1974 & 1979), like the autistic group described by Wing
and Attwood (1987).

Table II: Summary of Psychiatric Disturbances
Found in Autism & Mercury Poisoning

Mevcury Poisoning

Autism

Extreme shyness, social withdrawal,
feeling overly sensitive, introversion

Social deficits, social withdrawal, self
reports of extreme shyness, aloofness

Mood swings; flat affect; mask face;
laughing or crying without provocation:
episodes of hysteria

Mood swings; flat affect in some; no
facial expression; laughing or crying
without reason

Anxiety; nervousness; tremulousness;
somatization of anxious feelings

Anxiety, nervousness; anxiety disorder

Schizoid tendencies, neurosis, obsessive-
compulsive traits, repetitive dreams

Schizophrenic traits; OCD traits;
repetitive behaviors and thoughts

Lack of eye contact; being less talkative:
hesitancy to engage others

Lack of eye contact, gaze avoidance;
avoids conversation

Depression, lack of interest n life.
lassitude, fatigue, apathy; feelings of
hopelessness; melancholy

Association with depression; lack of
initiative, diminished outward emotions

On the one hand, less overtly active,

unwilling to go outside or be with others;

on the other hand, increased restlessness

Tendency to withdraw, especially to own
rooms. prefer to be alone: hyperactivity

Irrational fears

Irrational fears

Irritability, anger, and aggression; in
children this may manifest as frequent
and severe temper tantrums

[rritability and aggression; severe temper
tantrums in children

Psychotic episodes; hallucinations,
hearing voices; paranoid thoughts

Psychotic talk, paranoid thoughts

Impaired face recognition

Impaired face recognition
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Since traditionally autism has been characterized and studied by researchers primarily in
psychiatric terms, providing case studies illustrating the psychiatric aspects of ASD and
of mercurialism are necessary in establishing the similarities of the two disorders on this
critical domain. Also included is a comparison of "Lenny," an autistic adult described by
Rhea Paul {1987), and the Mad Hatter from Alice in Wonderland, considered to be an
accurate portrayal of victims of the disease. Of particular relevance in all these cases are
social withdrawal and deficits in social communication, traits (i) always prominent in
autism and (1) clearly associated with mercurialism.

Case Studies: Autism

“Iam 18 years old. My parents found out I was autistic when I was 18 months
old. My parents said I banged my head a lot when I got frustrated when I was
young. Head banging motions help me deal with nervousness. I also take 2
medications to help me cope with stress, [ have very few friends. It is also
somewhat painful for me to look people in the eye. This sometimes makes
people think [ am not paying attention” (The MAAP, Vol. 11, 1997).

“I have 2 high-functioning autistic cight-year-old boy. My mistake was putting
him in the second grade with a teacher who was determined to ‘socialize’ him.
After three months, the anxiety proved to be too great for him. He spent a lot of
time crying, withdrawing to his room, becoming compulsive and belligerent. In
another era, he would have been seen as having a ‘nervous breakdown™™ (The
MAAP, Vol. 11, 1997).

“I am writing regarding our 25 year old son who was diagnosed only a few
months ago as having Asperger's Syndrome. All his life he displayed the
‘classic” symptoms of Asperger’s (lack of social skills, disorganization, anxiety,
etc.). A few months ago, he became clinically depressed, phobic about being
around people for fear of more rejection or being laughed at. He now has
obsessive thoughts that our home is electronically ‘bugged’ and all his actions
are being observed and belittled” {The MAAP, Vol. II, 1997).

“Several people have asked me what it's like to have Asperger’s Syndrome.
Today, 1 still prefer to work on my computer or with electronics rather than
socialize. I've never been able to tolerate any kind of physical contact or
intimacy. I like wrestling and rough-housing, but I hate being caressed or held.”
(The MAAP, Vol. I, 1997).

“My son Brian is a 6-year-old with high functioning autism. Our main problem
now is his rigidity and obsessive/compulsive behaviors. He gets extremely upset
when activities don’t go as he thinks they should. He first gets mad, screaming
and yelling, then begins to obsessively talk about how he can remedy the
situation, then often begins to cry uncontrotlably. These tantrums can go on for
hours” (The MAAP, Vol. [V, 1996).

“[F'mjage 12%. Ihave Autism/PDD. I don’treally know any real social skills,
though my brother Isaiah says I am a social outcast. I do have trouble making
new friends because [ get real'shy and nervous” (The MAAP, Vol. IV, 1997).
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“I'am the mother of three autistic boys. Nate was considered very shy. Poor eye
contact but very smart and doing well in school. Nate was also diagnosed with
Hypotonia of the face (which answered all the mumbling he did wasn’t just
shyness) and extremities” (The MAAP, Vol. 111, 1999)

“I spent many hours sitting in the trees or under the bed or in a dark closet. I had
a loud flat voice. Socialization has always been beyond me” (The MAAP, Vol.
If, 1998).

“I sit in my room a prisoner to my autism. Mom and sis doing their loving best
to get me out. I wanted to get out — really get out. [ wanted to love, to feel, to
connect. But, I couldn’t. I was stuck. I was slowly dying. There were days [
truly wanted to end it all. If any days were good, I didn’t deserve it. I shouldn’t
be happy. Autism teaches you that — because it’s a life sentence” (The MAAP,
Vol. VI, 1996).

Case Studies: Mercury Poisoning

A 12 year old girl with recent mercury vapor poisoning was initially diagnosed
as having a psychiatric disturbance. Her behavior was more normal when she
was unaware of being watched. She became upset when people were around,
was reluctant to speak when others were present, spoke in a soft, mumbling
voice, lacked eye contact, had a flat affect, was sometimes tearful, experienced
auditory hallucinations of voices laughing at her, wished to stay alone in her
room with the lights off and her head covered. and had frequent temper tantrums
(Fagala and Wigg, 1992).

Sufferers of Mad Hatter's disease, arising from prolonged mercury vapor
exposure, were known to suffer from depression, lassitude, acute anxiety, and
irrational fears. They also became nervous, timid, and shy. They blushed
readily, were embarrassed in social situations, objected to being watched, and
sought to avoid people. They felt a constant impulse to return home. They were
casily upset, and were prone to agitation, irritability, anger. and aggressive
behavior (O'Carroll et al, 1995).

A survey on an Internet site of adult acrodynia victims, which compared the
symptoms of adults who suffered from acrodynia as children with controls,
reported the following symptoms as seen to a greater degree in acrodynia
sufferers than in controls: dislikes being touched or hugged. is a loner, lacks self
confidence, feels nervousness and has a racing heart, has depression and suicidal
feelings (Farnesworth, 1997). One acrodynia victim described his own situation:
“not having learnt normal social skills [ spent a lot of my time alone...Gradually
by age 11 or so, I was becoming 'normal’...But, I have never overcome the
headache problem. irritability, shyness with real people. not wanting to be
touched, depression, fear of doctors, great anxiety...” (Neville's Recollection,
Pink Disease site)

A doctor from the 19th century described several cases of mercury poisoning
from dental amalgams: “There is .mental excitability as well as mental
depression: perplexing events cause the highest degree of excitement, ordinary
conversation sometimes causes complete confusion, headache, palpitation,
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intense solicitude, and anxiety, without reason for it. Such are some of the
symptoms attending these cases.” As an example he cites the case of a young
woman who “had come to be melancholic and to withdraw herself from her
family and friends, seeking the seclusion of her room -- refusing to go out or to
associate with others, or even with the members of her own household.”
(Tuthill, 1899)

Nearly a century later, initial questioning of a 28 year old woman, subsequently
found to have mercury vapor poisoning, “elicited the fact that she had become
increasingly withdrawn from social activities and had felt most uncomfortable
when with strangers. She also felt that her friends had turned against her. She
had a repetitive disturbing dream of electric fire around the frames of the
windows in her bedroom.” {Ross et al, 1977)

Lenny and The Mad Hatter

(ay Rigid literal interpretation of word meaning: word meaning and
pragmatic errors which interfere with social communication

Lenny -

"He was very literal minded. and words spoken to him became matters
of immutable fact. For example, he was trying on new shoes, His mother
asked him if they slipped up and down. He said they didn't, and when
asked again if he were sure, he replied, 'No, they don't slip up and down;
they slip down and then they slipup.' "

The Mad Hatter -

"Take some more tea,” the March Hare said to Alice, very eamestly.

"I've had nothing yet," Alice replied in an offended tone: "so I ca'n't
take more."

"You mean you ca'n't take fess," said the Hatter: "It's very edsy to
take more than nothing." :

rh

Dl

Social deficits, inability to interpret social rules. leading to perceived
rude behavior

Lenny -

"Although he tied working in his father's business for a time, his
immaturity, self-centered behavior, and lack of social judgment required
his return to a sheltered setting.”

The Mad Hatier -
"Your hair wanis cutting." said the Hatter, He had been looking
at Alice for some time with great curiosity, and this was his first speech.
"You should learn not to make personal remarks,” Alice said with
some severity: "it's very rude.”
The Hatter opened his eyes wide upon hearing this: but all he said
was "Why is a raven like a writing desk?"

<
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(c) Inability to engage in meaningful social conversation; poor
conversational interpretation skills; perseverative thoughts

Lenny -

"During one interview he engaged in a 20 minute monologue about a
broken washing mashine. The interviewer momentarily dozed off. Upon
rousing, the interviewer exclaimed, 'Oh, Lenny, I'm sorry!" 'It's all right,’
Lenny replied calmly, 'the washing machine got fixed."

The Mad Hatter (who talks obsessively/perseveratively about Time
Jor a good portion of the chapter) -
"What a funny watch!" she remarked. "It tells the day of the
month, and doesn't tell what o'clock it is!"
“"Why should 1t?" muttered the Hatter. "Does your watch tell you
what year it is?"
"Of course not, " Alice replied very readily: "but that's because it
stays the same year for such a long time altogether."
"Which is just the case with mine," said the Hatter.
Alice felt dreadfully puzzled. The Hatter's remark seemed to her to
have no sort of meaning in it, and yet it was certainly plain English.

b. Language and Hearing
The third diagnostic criterion for autism is a qualitative impairment in communication
(APA, 1994), and such impairment is a primary feature of mercury poisoning.

Delayed language onset is often among the first overt signs of ASD (Eisenmajer et al,
1998). Historically, half of those with classic autism failed to develop meaningful speech
(Gillberg & Coleman, 1992; Prizant, 1996); and oral-motor deficits (e.g. chewing,
swallowing) are often present (Filipek et al, 1999). When speech develops, there may be
“specific neuromotor speech disorders,” including verbal dyspraxia, a dysfunction in the
ability to plan the coordinated movements to produce intelligible sequences of speech
sounds, or dysarthria, a weakness or lack of control of the oral musculature” leading to
articulation problems (Filipek et al, 1999). Echolalic speech and pronoun reversals are
typically found in younger children. Many ASD subjects show poorer performance on
tests of verbal IQ relative to performance 1Q (Dawson, 1996; Filipek at al, 1999). Higher
functioning individuals, such as those with Asperger’s Syndrome, may have language
fluency but still exhibit semantic (word meaning) and pragmatic (use of language to
communicate) errors (Filipek et al, 1999).

Auditory impairment is also common. Two separate studies, for example, both found
that 24% of autistic subjects have a hearing deficit (Gillberg & Coleman, 1992). More
recently Rosenhall et al (1999) have diagnosed hearing loss ranging from mild to
profound, as well as hyperacusis, otitis media, and conductive hearing loss, in a minority
of ASD subjects, and these traits were independent of IQ status. Among the earliest signs
of autism noted by mothers were strange reactions to sound and abnormal babble
(Gillberg & Coleman, 1992), and many ASD children are tested for deafness before
receiving a formal autism diagnosis (Vostanis et al, 1998). “Delayed or prompted
response to name” differentiates 9-12 months old toddlers, later diagnosed with autism,
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from mentally retarded and typical controls (Baranek, 1999). In fact, “bizarre responses”
to auditory stimuli are nearly universal in autism and may present as “either a lack of
responsiveness or an exaggerated reaction to auditory stimuli” (Roux et al, 1998),
possibly due to sound sensitivity (Grandin, 1996). Kanner noted an aversion to certain
types of sounds, such as vacuum cleaners (Kanner, 1943). Severe deficits in language
comprehension are often present (Filipek et al, 1999). Difficulties in picking out
conversational speech from background noise are commonly reported by high functioning
ASD individuals (Grandin, 1995; MAAP, 1997-1998).

In regard to language and auditory phenomena, autism's parallels to mercurialism are
striking. Emerging signs of mercury poisoning are dysarthria (defective articulation in
speech due to CNS dysfunction) and then auditory disturbance, leading to deafness in
very high doses (Clarkson, 1992). In some cases, hearing impairment manifests as an

. inability to comprehend speech rather than an inability to hear sound (Dales, 1972). Hg
poisoning can also result in aphasia, the inability to understand and/or physically express
words (Kark et al, 1971). Speech difficulties may arise from “intention tremor, which
can be noticeable about the mouth, tongue, face, and head, as well as in the extremities”
(Adams et al, 1983).

Mercury-exposed children especially show a marked difficulty with speech (Pierce et al,
1972; Snyder, 1972; Kark et al, 1971). Even children exposed prenatally to “safe” levels
of methylmercury performed less well on standardized language tests than did unexposed
controls (Grandjean et al, 1998). Iraqi babies exposed prenatally either failed to develop
language or presented with severe language deficits in childhood. They exhibited
“exaggerated reaction” to sudden noise and some had reduced hearing (Amin-Zaki, 1974
and 1979). Iraqi children who were postnatally poisoned from bread containing either
methyl or ethylmercury developed articulation problems, from slow, slurred word
production to the inability to generate meaningful speech. Most had impaired hearing
and a few became deaf (Amin-Zaki, 1978). ‘In acrodynia, symptoms of sufferers (vs.
controls) include noise sensitivity and hearing problems (Farnesworth, 1997).

Adults also exhibit these same Hg-induced impairments. There is siurred or explosive
speech (Dales, 1972), as well as difficulty in picking out one voice from a group (Joselow
et al, 1972). Poisoned Iraqi adults developed articulation problems (Amin-Zaki, 1974).
A 25 year old man with elemental mercury poisoning had reduced hearing at all
frequencies (Kark et al, 1971). Thimerosal injected into a 44 year old man initially led to
difficulty verbalizing, even though his abilities in written expression were
uncompromised; he then progressed to slow and slurred speech, although he could still
comprehend verbal language; and he finally lost speech altogether (Lowell et al, 1996).
In Mad Hatter’s disease, there were word retrieval and articulation difficulties (O’ Carroll
et al, 1995). A scientist who recently died from dimethylmercury poisoning
demonstrated an inability to understand speech despite having good hearing sensitivity
for pure tones (Musiek and Hanlon, 1999). Workers exposed to mercury vapor showed
decreased verbal intelligence relative to performance IQ (Piikivi et al, 1984; Vroom and
Greer, 1972).
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Table IIE: Summary of Speech, Language
& Hearing Deficits in Autism & Mercury Poisoning

Mercury Poisoning

Autism

Complete loss of speech in adults or
children; failure to develop speech in
infants

Delayed language onset; failure to
develop speech

Dysarthria; speech difficulties from
intention tremor; slow and slurred
speech

Dysarthria; dyspraxia and oral-motor
planning difficulties; unintelligible
speech

Aphasia, the inability to use or
understand words, inability to
comprehend speech although ability
to hear sound is intact

Speech comprehension deficits,
although ability to hear sound is
intact

Difficulties verbalizing; word
retrieval problems

Echolalia; pronoun reversals, word
meaning and pragmatic errors;
limited 'speech production

Auditory disturbance; difficulties
differentiating voices in a crowd

Difficulties following conversational
speech with background noise

Sound sensitivity

Sound sensitivity

Hearing loss; deafness in very high
doses

Mild to profound hearing loss

Poor performance on standardized
language tests

Poor performance on verbal IQ tests

¢. Sensory Perception

Sensory impairment is considered by many researchers to be a defining characteristic of
autism (Gillberg and Coleman, 1992; Williams, 1996). Baranek (1999) detected sensory-
motor problems - touch aversion, poor non-social visual attention, excessive mouthing of
objects, and delayed response to name - in 9-12 month old infants later diagnosed with
autism, and suggests that these impairments both underlie later social deficits and serve to
differentiate ASD from mental retardation and typical controls. Besides sensitivity to
sound, as previously noted, ASD often involves insensitivity to pain, even to a burning
stove (Gillberg & Coleman, 1992), while on the other hand there may be an overreaction
to stimuli, so that even light to moderate touches are painful. Pinprick tests are usually
normal. Children with autism have been described as “stiff to hold,” and one of the
earliest signs reported by mothers is an aversion to being touched (Gillberg & Coleman,
1992). Abnormal sensation in the extremities and mouth are common. Toe-walking is
frequently seen. Oral sensitivity often results in feeding difficulties (Gillberg & Coleman,
1992, p.31). Aautistic children frequently have vestibular impairments and difficulty
orienting themselves in space (Grandin, 1996; Omitz, 1987).
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As in ASD, sensory issues are reported in nearly all cases of mercury toxicity, and serve
to demonstrate the similarities between the two conditions. Paresthesia, or abnormal
sensation, tingling, and numbness around the mouth and in the exiremities, is the most
common sensory disturbance in Hg poisoning, and is usually the first sign of toxicity
(Fagala and Wigg, 1992; Joselow et al, 1972; Matheson et al, 1980; Amin-Zaki, 1979).
In Japanese who ate contaminated fish, there was numbness in the extremities, face and
tongue (Snyder, 1972; Tokuomi et al, 1982). Iraqi children who ate bread experienced
sensory changes including numbness in the mouth, hands and feet, and a feeling that there
were “ants crawling under the skin.” These children could still feel a pinprick (Amin-
Zaki, 1978). Loss of position in space has also been noted (Dales, 1972). Acrodynia
sufferers describe excessive pain when bumping limbs, numbness, and poor circulation
(Famesworth, 1997). One adult acrodynia victim described himseif as a boy as “shying
away from people wanting to touch me” due to extreme touch sensitivity (Neville
Recollection, Pink Disease Support Group). Iraqi babies exposed to mercury prenatally
showed excessive crying, irritability, and exaggerated reaction to stimulationi such as
sudden noise or when touched (Amin-Zaki et al, 1974 and 1979).

Table IV: Summary of Sensory Abnormalities
in Mercury Poisoning & Autism

Mercury Poisoning Autism

Abnormal sensation or numbness Abnormal sensation in mouth and

around mouth and extremities extremities; excessive mouthing of

{paresthesia); burning feet objects {infants); toe walking;
difficulty grasping objects

Sound sensitivity Sound sensitivity

Excessive pain when bumping; Insensitivity or overreaction to pain

abnormal touch sensations; touch and touch; touch aversion; stiff to

aversion hold .

Loss of position in space Vestibular system abnormalities;
difficulty orienting self in space

Normal pinprick tests Normal pinprick tests

d. Movement/Motor Function

Nearly all cases of autism include disorders of physical movement. Movement
disturbances have been detected in infants as young as four to six months old who were
later diagnosed as autistic: Teitelbaum et al (1998) have observed that these children do
not lie, roll over, sit up or crawl like normal infants; impairment in motor control
sometimes caused these babies to fall over while sitting, consistently to avoid using one
of their arms, or to rest on their elbows for stability while crawling. Later, when trying to
walk their gait was abnormal, and some degree of asymmetry, mostly right-sided, was
present in all cases studied. Kanner noted in several of his subjects the absence of
crawling and a failure to assume an anticipatory posture preparatory to being picked up in
infancy (Kanner, 1943). Arm flapping, .abnormal posture, jumping, and hand-finger
mannerisms (choreiform movements) are common (Tsai, 1996). Many individuals with
Asperger’s syndrome- are typically characterized as uncoordinated or clumsy (Kugler,
1998).  Other autism movement disorders include praxis (problems with intentional
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movement), stereotypies, circling or spinning, rocking, myoclonal jerks, difficulty
swallowing and chewing, difficulty writing with or even holding a pen, limb apraxia, and
poor eye-hand coordination (Caesaroni and Garber, 1991; Gillberg and Coleman, 1992;
Filipek et al, 1999).

Like ASD, movement disorders have been a feature of virtually all descriptions of
mercury poisoning in humans (Snyder, 1972). Even children prenatally exposed to “safe”
levels of methylmercury had deficits in motor function (Grandjean et al, 1998). The
movement-related behaviors are extremely diverse: Iragi infants and children exposed
postnatally, for example, developed ataxia that ranged from clumsiness and gait
disturbances to an “inability to stand or even sit” (Amin-Zaki et al, 1978). The various
movement behaviors are listed more fully in Table VI (Adams et al, 1983; Kark et al,
. 1971; Pierce et al, 1972; Snyder, 1972; O’Carroll et al, 1995; Tokuomi et al, 1982; Amin-
Zaki, 1979; Florentine and Sanfilippo, 1991; Rohyans et al, 1984; Fagala and Wigg,
1992; Smith, 1977, Grandjean et al, 1998; Farnesworth, 1997; Dales, 1972; Matheson et
al, 1980; Lowell et al, 1996; O'Kusky et al, 1988; Vroom and Greer, 1972; Warkany and
Hubbard, 1953).

Noteworthy because of similarities to movement disorders in autism are reports in the Hg
literature of (a) an infant with “peculiar tremulous movements of the extremities which
were principally proximal and can best be described as flapping in nature” (Pierce et al,
1972; Snyder, 1972); (b) “jerking movements of the upper extremities” in a man injected
with thimerosal (Lowell et al, 1996); (c) “constant choreiform movements affecting the
fingers and face” in mercury vapor intoxication (Kark et al, 1971); (d) myoclonal jerks,
associated with epilepsy (Amin-Zaki et al, 1978); (e) poor coordination and clumsiness
among victims of acrodynia (Farnesworth, 1997); (f) rocking among infants with
acrodynia (Warkany and Hubbard, 1953); and (g) unusual postures observed in both
acrodynia and mercury vapor poisoning (Vroom and Greer, 1972; Warkany and Hubbard,
1953). In animal studies, cats exposed to mercury by eating fish developed circling
movements” (Snyder, 1972), and subcutaneous administration of methylmercury to rats
during postnatal development has resulted in postural disorders (O’Kusky et al, 1988).
As summarized in Table V, movement similarities in autism and Hg poisoning are clear.
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Table V: Summary of Motor Disorder Behaviors
in Mercury Poisoning & Autism

Mercury Poisoning

Autism

Involuntary jerking movements, e.g.,
arm flapping, ankle jerks, myoclonal
jerks; choreiform movements; circling
(cats); rocking; purposeless movement
of extremities; twitching, shaking;
muscular spasticity

Stereotyped movements such as arm

flapping, jumping, circling, spinning,
rocking; myoclonal jerks; choreiform
movements

Unsteadiness in handwriting or an
inability to hold a pen; deficits in eye-
hand coordination; limb apraxia;
intention tremors; loss of fine motor
skills

Difficulty in writing with or holding a
pen; poor eye-hand coordination;
limb apraxia; problems carrying out
intentional movements (praxia)

Ataxla: gait impairment; severity
ranging from mild incoordination,
clumsiness to complete inabtlity to walk,
stand, or sit; staggering, stumbling; loss
of motor control

Abnormal gait and posture,
clumsiness and incoordination;
difficulties sitting, lying, crawling,
and walking in infants and toddlers

Difficulty in chewing or swallowing

Difficulty chewing or swallowing

Unusual postures

Unusual postures

Areflexia
Tremors in general, tremors of the face
and tongue, hand tremors

None described
None described

e. Cognition/Mental Function

Nearly all autistic individuals show impairment in some aspects of mental function, even
as other cognitive abilities remain intact. Most individuals may test in the retarded range,
while others have normal to above average 1Qs. These characteristics are true in
mercurialism. Moreover, the specific areas of impairment are similar in the two disorders.

The impaired areas in autism are generally in (a) short term or working memory and
auditory and verbal memory; (b) concentration and attention, particularly attention
shifting; (¢) visual motor and perceptual motor skills, including eye-hand coordination;
(d) language/verbal expression and comprehension; and (e) using visually presented
information when constraints are placed on processing time. Relatively unimpaired areas
include rote memory skills, pattern recognition, matching, perceptual organization, and
stimuli discrimination. Higher level mental skills requiring complex processing are
typically deficient; these include (a) processing and filtering of multiple stimuli; (b)
following muitiple step commands; (c) sequencing, planning and organizing; and (d)
abstract/conceptual thinking and symbolic understanding (Rumsey & Hamburger, 1988;
Plioplys, 1989; Bailey et al, 1996; Filipek et al, 1999; Rumsey, 1985; Dawson, 1996;
Schuler, 1995; Grandin, 1995; Sigman et al, 1987). Younger or more mentally impaired
children may have difficulties with symbolic play and understanding object permanence
or the mental state of others (Bailey et al, 1996). Some autistic children are hyperlexic,
showing superior decoding skiils while lacking comprehension of the words being read
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(Prizant, 1996). As mentioned before, for most autistic individuals verbal IQ is lower
than performance [Q. i

As in autism, Hg exposure causes some level of impairment primarily in (a) short term
memory and auditory and verbal memory; (b) concentration and attention, including
response inhibition; (¢) visual motor and perceptual motor skills, including eye-hand
coordination; (d) language/verbal expression and comprehension; and (e} simple reaction
time. Hg-affected individuals may present as “forgetful” or “confused.” Performance 1Q
may be higher than verbal IQ. “Degeneration of higher mental powers™ has resulted in (a)
difficulty carrying out complex commands; (b) impairment in abstract and symbolic
thinking; and (c) deficits in constructional skills and conceptual abstraction. One study
‘mentions alexia, the inability to comprehend the meaning of words, although reading of
the words is intact {Yeates & Mortensen, 1994; O’Carroll et al, 19953; Pierce et al, 1972;
Suyder, 1972; Adams et al, 1983; Kark et al, 1971; Amin-Zaki, 1974 and 1979; Davis et
al, 1994; Grandjean et al, 1997 & 1998; Myers & Davidson, 1998; Gilbert & Grant-
Webster 1995; Dales, 1972; Fagale and Wigg, 1992; Famesworth, 1997; Tuthill, 189%;
Joselow et al, 1972; Rice, 1997, Piukivi et al, 1984; Vroom and Greer, 1972). Even
children exposed prenatally to “safe” levels of methylmercury show lower scores on
selective subtests of cognition, especially in the domains of memory and attention,
relative to unexposed controls {Grandjean et al, 1998). In exposed juvenile monkeys,
tests have revealed delays in the development of object permanence, or the ability to
conceptualize the existence of a hidden object (Rice, 1996).

Research on mental retardation in autism is contradictory (Schuler, 1995). The finding
that “mental retardation or borderline intelligence often co-exists with autism” (Filipek et
al, 1999) is based on using standard measures of intelligence (Gillberg & Coleman, 1992,
p.32; Bryson, 1996); other intelligence tests, designed to circumvent the language and
attentional deficits of autistic children, show sigmficantly higher intelligence test scores
(Koegel et al, 1997; Russell et al, 1999). One study using such a modified rating
instrument has found 20% of autistic children to be mentally retarded {Edelson et al,
1998), rather than the 70%-80% so scored on standard tests. ASD individuals also show
“strikingly uneven scores” on IQ subtests, “unlike other disorders involving mental
retardation, in which subtest scores seem to be more or less even” (Bailey et al, 1996).
Also unlike typical cases of mental retardation, which is nearly always noted in the peri-
or neonatal periods, most parents of ASD children report infants of seemingly normal
appearance and development who were later characterized as mentally retarded on tests.
For example, one study compared early developmental aberrations in mentally retarded
children with and without autism. Findings indicated that, whereas nearly all parents of
the non-autistic mentally retarded study group were aware of their child’s impaiment by
age 3 months, nearly all parents of the autistic children failed to notice any developmental
delays or issues until after 12 months of age (Baranek, 1999). Finally, there are several
case reports of autistic adults who were labeled mentally retarded as children based on
tests, who later “emerged” from their autism and had normal IQs (ARI Newsletter, 1993,
review). : - :

As in autism, symptomatic ‘mercury-poisoned victims can present with normal 1Qs;
borderline intelligence, or mental retardation; some may be so impaired as to be
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untestable (Vroom and Greer, 1972; Davis et al, 1994). When lowered intelligence is
found, it is always reported as an obvious deterioration among previously normally
functioning people; this includes children exposed as infants or toddlers (Dale, 1972;
Vroom and Greer, 1972; Amin-Zaki, 1978).  Once the Hg-exposure source is removed,
many {although not all) of these patients “recover” their normal IQ, suggesting that “real”
1Q was not affected (Vroom and Greer, 1972; Davis et al, 1994). Infant monkeys given
low doses of Hg, while clearly impaired in visual, auditory, and sensory functions, had
intact central processing speed, which has been shown to correlate with [Q in humans
(Rice, 1997). :

Table VI: Summary of Areas of Mental Impairment
in Mercury Peisoning & Autism

Mercury Poisoning

Autism

Some aspect of mental impairment in all
symptomatic cases

Some aspect of mental impairment in all
cases

Borderline intelligence on testing among
previously normal individuals; mental
retardation occurring in severe cases of
pre-/postnatal exposure; some cases of
MR reversible; primate studies indicate
core intelligence spared with low
exposures

Borderline intelligence or mental
retardation on standard tests among
previously normally appearing infants;
some cases of MR “reversible”;
indications that normal IQ might be
present in MR-labeled individuals

Uneven performance on subtests of
intelligence

Uneven performance on subtests of
intelligence

Verbal IQ higher than performance 1Q;
compromised language/verbal expression
and comprehension

Verbal 1Q higher than performance 1Q;
compromised language/verbal
expression and comprehension

Poor concentration, shortened attention
span, genera! lack of attentton; poor
response i-hibition

Lack of concentration, short attention
span, lack of attention, difficulty shifting
attention

Forgetfu' ess, loss of memory,
particular.y short term, verbal and
auditory memory; mental confusion

Poor short term/working Memory; poor
auditory and verbal memory; lower
verbal encoding abilities

Poor visual and perceptual motor skills,
poor eye-hand coordination; impairment
in simple reaction time

Poor visual and perceptual motor skilis,
poor eye-hand coordination; lowered
performance on timed tests

Not.reported as being tested

Difficulty processing muitiple stimuli

Difficulty carrying out complex
conunands

Difficulty carrying out multiple
commands

Alexia (inability to comprehend the
meaning of written words)

Hyperlexia (ability to decode words
while lacking word comprehension)

Deficits in constructional skills,
conceptual abstraction, understanding
abstract ideas and symbolism:
degeneration of higher mental powers

Deficits in abstract/conceptual thinking,
symbolism, understanding other’s
mental states; impairment in sequencing,
planning, organizing

Lack of understanding of object
permanence {primates)

Deficient understanding of object
permanence {children)
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S Behaviors
Autism is associated with difficulties initiating and/or maintaining sleep; hyperactivity
and other ADHD traits; and self injurious behavior such as head banging, even in the
absence of mental retardation. Agitation, screaming, crying, staring spells, stereotypical
behaviors, and grimacing are common (Gaedye, 1992; Gillberg and Coleman, 1992;
Plioplys, 1989; Kanner, 1943; Richdale, 1999; Stores & Wiggs, 1998). Kanner (1943)
made a point of noting excessive and open masturbation in two of the eleven young
children comprising his initial cases. Feeding and suckling problems are typical (Wing,
1980), and restricted diets and narrow food preferences “are the rule rather than the
exception” (Gillberg and Coleman, 1992; Clark et al, 1993); some autistics show a
preference for salty foods (Shattock, 1997).. Kanner, in his 1943 article, noted feeding
problems from infancy, including vomiting and a refusal to eat, in six of the eleven
_ autistic children he described. There are case studies of anorexia nervosa occurring in
ASD patients, as well as an increased likelthood of this eating disorder in families with
ASD (Gillberg & Coleman, 1992, p.99).

Humans and animals exposed to mercury develop unusual, abnormal, and “inappropriate”
behaviors (Florentine and Sanfilippo, 1991). Rats exposed to mercury during gestation
have exhibited stereotyped sniffing (Cuomo et al, 1984) and hyperactivity (Fredriksson et
al, 1996). “Restlessness” has already been noted, and Davis et al (1994) found poor
response inhibition in their human subjects; both of these behaviors are closely associated
with ADHD in children. Babies and children with Hg poisoning exhibit agitation, crying
for no observable reason, grimacing, and insomnia (Pierce et al, 1972; Snyder, 1972;
Kark et al, 1971; Amin-Zaki, 1979; Florentine and Sanfilippo, 1991; Aronow and
Fleischmann, 1976). An 18 month old toddler with otitis media, exposed to thimerosal in
ear drops, had staring spells and unprovoked screaming episodes (Rohyans et al, 1984).
Symptoms of acrodynia in babies and toddlers include continuous crying, anorexia and
insomnia (Matheson et al, 1980; Aronow and Fleischmann, 1976). These children were
said to bang their heads, have difficulty falling asleep, be irritable, and either refuse to eat
or only eat a few foods (Neville Recollection, Pink Disease Support Group Site;
Farnesworth, 1997). The frequent temper tantrums of a previously normal 12 year old,
poisoned by mercury vapor, included hitting herself on the head and screaming;
furthermore, she had extreme genital burning and was observed to masturbate even in
front of others (Fagala and Wigg, 1992). Similarly, priapism, persistent erection of the
penis due-to a pathologic condition resulting in pain and tenderness, has been noted in
boys with mercury poisoning (Amin-Zaki et al, 1978).

Adults with mercury poisoning present with insomnia, agitation, and poor appetite
(Tuthill, 1899; Adams et al, 1983; Fagala and Wigg, 1992). Relative to controls, more
adults who had acrodynia in childhood have eating idiosyncrasies, particularly a
preference for salty foods to sweet ones (Farnesworth, 1997), possibly because mercury
causes excessive sodium excretion, as shown in studies of dental amalgam placed in
monkeys and sheep (Lorscheider et al, 1995).
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Table VII: Summary o

f Unusual Behaviors

in Mercury-Poisoned Animals and Humans & in Autism

Mercury Poisoning

Autism

Stereotyped sniffing (rats)

Stereotyped, repetitive behaviors

Hyperactivity {rats); poor response
inhibition (humans), restlessness

Hyperactivity; ADHD-traits

Agitation (humans)

Agitation

Insomnia; difficulty falling asleep
{humans)

Insomnia; difficulty falling or
staying asleep

Eating disorders: anorexia, poor
appetite, food aversion, narrow food
preferences, decided food preferences
(salty food) (humans)

Eating disorders: anorexia;
restricted diet/narrow food
preferences; feeding and suckling
problems

Masturbation, priapism (children)

Masturbatory tendencies

Unintelligible cries; continuous
crying; unprovoked crying (infants and
children)

Unprovoked crying

Self injurious behavior, including head
banging and hitting the head (toddlers

Self injurious behavior, inctuding
head banging and hitting the head

and children)
Grimacing (children)
Staring spells (infants and children)

Grimacing
Staring spells

g. Vision

In autism, one of the earliest signs defected by mothers is a lack of eye contact (Gillberg
& Coleman, 1992), and an early diagnostic behavior is failure to engage in joint attention
based on the ability to “look where you are pointing” (CHAT, Baron-Cohen et al, 1992).
Of 11 autistic children studied, ten had inaccurate or slow visual saccades (Rosenhall et
al, 1988). Although some adults with ASD report exceptional visual acuity, visual
problems are common, with two separate studies reporting 50% of ASD subjects having
some type of unusual visual impairment (Steffenburg, in Gillberg & Coleman, 1992).
Ritvo et al (1986} and Creel et al (1989) found decreased function of the rods in a study
of autistic people, including a retinal sheen, and noted that many such individuals tend to
use peripheral vision because of this. A number of case reports describe over-sensitivity
to light and blurred vision (Sperry, 1998; Gillberg & Coleman, 1992, p.29; O'Neill &
Jones, 1997).

Mercury can lead to a variety of vision problems, especially in children (Pierce et al,
1972; Snyder, 1972). Children who ate high doses of mercury from contaminated pork
developed blindness (Snyder, 1972). In lIraqi babics exposed prenatally there was
blindness or impaired vision (Amin-Zaki, 1974 and 1979). Iraqi children exposed
postnatally developed visual disturbances, which ranged from blurred or hazy vision to
constriction of the visual fields to complete blindness (Amin-Zaki et al, 1978). Two girls
with mercury vapor poisoning were found to have visual field defects (Snyder, 1972),
and, as previously noted, one child with Hg poisoning developed gaze avoidance (Fagala
& Wigg, 1992). Acrodynia sufferers report vision problems, including near-sightedness
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and light sensitivity or photophobia (Diner and Brenner, 1998; Neville Recollection, Pink
Disease site; Farnesworth, 1997, Matheson et al, 1980; Aronow and Fleischmann, 1976).
A 25 year old man with elemental mercury poisoning exhibited decreased visual acuity,
difficulty with visual fixation, and constricted visual fields (Kark et al, 1971). In
Japanese victims, there was blurred vision as well as constriction of visual fields (Snyder,
1972; Tokuomi et al, 1982). Iraqi mothers exposed to Hg had visual disturbance (Amin-
Zaki, 1979).

In dogs exposed to daily doses of methylmercury, distortion of the visual evoked
response from the visual cortex was the first sign. Damage occurred in the preclinical
silent stage, demonstrating that CNS damage is occurring before overt symptoms appear
{Mattsson et al, 1981). Monkeys treated at birth with low level methylmercury exhibited
- impaired spatial vision and visual acuity at age 3 and 4 years (Rice and Gilbert, 1982).
Disturbances caused by methylmercury in rat optic nerves were observed (Kinoshita et al,
1999).

Table VIII: Summary of Visual Impairments
Seen in Mercury Poisoning & Autism

Mercury Poisoning Autism
Lack of eye contact: difficulties with | Lack of eye contact; gaze
visual fixation abnormalities; problems in joint
attention
“Visual impairments,” blindness, *Visual impairments™; inaccurate or
near-sightedness, decreased visual slow saccades; decreased functioning
acuity of the rods; retinal sheen
Light sensitivity, photophabia Qver-sensitivity to light
Blurred or hazy vision Blurred vision
Constricted visual fields Not described

h. Physical Presentations

There is a much higher rate of autism among children with cerebral palsy than would be
expected by chance (Nordin and Gillberg, 1996). Many autistic children have abnormal
muscle tone including hyper- and hypotonia, and many are incontinent or have difficulty
being toilet trained (Filipek et al, 1999; Church and Coplan, 1995). Several of the infanis
which Teitelbaum and colleagues (1998) observed showed decreased arm strength, and
Schuler (1995) describes greater muscle weakness in the upper than the lower body.
Impairments in oral-motor function, including problems chewing and swallowing, are
common, as noted previously.
These impairments are seen in mercurialism as well. In the Iraqi and Japanese epidemics,
many children developed clinical cerebral palsy (Amin-Zaki, 1979; Myers & Davidson,
1998; Gilbert & Grant-Webster 1995; Dale, 1972). Amin-Zaki et al (1978) reported
muscle wasting and lack of motor power and control in most cases, complete paralysis in
several cases, and athetotic moveriients in 2 cases, of postnatally exposed children. In the
[ragi babies and children, some had increased muscle tone, while others had decreased
muscle tone. Abnormal reflexes, spasticity, and weakness were common. One child said
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“my hands are weak and do not obey me” (Amin-Zaki et al, 1974 and 1978). The 12 year
old who inhaled mercury vapor exhibited weakness and decreased muscle strength
(Fagala and Wigg, 1992). As in autism, muscle weakness from mercury poisoning is
most prominent in the upper body (Adams et al, 1983). Acrodynia, for example, is
marked by poor muscle tone in general and loss of arm strength in particular
{Famnesworth, 1997). Finally, difficulty in chewing and swallowing, salivation, and
drooling are common in children as well as adults; incontinence was observed in children
in the Tragi Hg-crisis (Amin-Zaki, 1974 and 1978; Pierce et al, 1972; Snyder, 1972;
Joselow et al, 1972; Smith, 1977).

The presence of rashes and dermatitis is sometimes reported in descriptions of ASD
subjects. Whiteley et al (1998) found that 63% of the ASD children had a history of
eczema or other skin complaints. “Some children with autism are frequent scratchers.
" Gentle rubbing and scratching can become a calming self-stimulation; but when it
becomes clawing, and there are rashes and open scrapes on the skin, a tactile intolerance
can be responsible” (O Neill, 1999),

Rashes and itching are common disturbances in mercury toxicity as well (Kark et al,
1971), A 4 year old with Hg poisoniug developed an itchy, peeling rash on the
extremities (Florentine and Sanfilippo, 1991). Mercury vapor inhalation caused a rash
and peeling on the palms and soles of a pre-adolescent (Fagala and Wigg, 1992). An
acrodynia victim described himself as a child as having severe itching and a constant
burning sensation at the extremities, resulting in him rubbing his hands and feet raw
(Neviile Recollection, Pink Disease Support Group). Acrodynia symptoms in an adult
poisoned by ethylmercury injection included pink scaling palms and soles, flushed
cheeks, and itching (Matheson et al, 1980). In acrodynia the skin may be rough and dry,
and the soles and palms are usually but not necessarily red (Aronow and Fleischmann,
1976). Thimerosal ingested by 44 year old man led to dermatitis (Pfab et al, 1996).

In autism, “signs of autonomic disturbance may be noticed at times, including sweating,
irregular breathing, and rapid pulse” (Wing and Attwood, 1987). There may be elevated
blood flow and heart rate (Omitz, 1987). An increased incidence of acrocyanosis has
been observed in Asperger’s syndrome, Acrocyanosis is an uncommon disorder of poor
circulation in which skin on the hands and feet tun red and blue; there is profuse
sweating; and the fingers and toes are persistently cold {Carpenter and Morris, 1991).

Sweating and circulatory abnormalities are also common in some forms of mercury
poisoning.  Acrodynia in adults and children results in excessive sweating, poor
circulation, and rapid heart rate (Farnesworth, 1997; Matheson et al, 1980; Cloarec et al,
1995; Warkany and Hubbard, 1953). The 12 year old with mercury vapor poisoning
sweated profusely, especially at night (Fagala and Wigg, 1992), and elevated blood
pressure has been reported in exposed workers (Vroom and Greer, 1972). Autonomic
system abnormalities can be caused by disturbances in acetylcholine levels, known to be
deficient in both autism and Hg poisoning (see neurotransmitter section below).
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Table IX: Physical Disturbances
in Mercury Poisoning & Autism

Mercury Poisoning

Autism

Increase in cerebral palsy; hyper- or
hypotonia; paralysis, abnormal
reflexes; spasticity; decreased muscle
strength and motor power, especially
in the upper body; incontinence;
problems chewing, swallowing, and
salivating

Increase in cerebral palsy; hyper- or
hypotonia; decreased muscle
strength, especially in the upper
body; incontinence/toilet training
difficulties; problems chewing and
swallowing

Rashes, dermatitis, dry skin, itching;
burning sensation

Rashes, dermatitis, eczema; itching

Autonomic disturbances: excessive
sweating; poor circulation; elevated
heart rate

Autonomic disturbances: sweating
abnormalities; poor circulation;
elevated heart rate

J- Gastrointestinal Function

Many if not most autistic individuals have gastrointestinal problems, the most common
complaints being chronic diarrhea, constipation, gaseousness, and abdominal discomfort
and distention (D’Eufemia et al, 1996; Horvath et al, 1999; Whitely et al, 1998). Colitis
is not uncommon (Wakefield et al, 1998). As noted previously, anorexia is sometimes
associated with ASD (Gillberg & Coleman, 1992). Kanner noted that over half his initial
cases had feeding difficulties and excessive vomiting as infants (1943). O'Reilly and
Waring (1993) have described sulfur deficiencies in autism, an effect of which can be
clumping of proteins on the gut wall, which is lined with sulfated proteins. The clumping
can lead to increased intestinal permeability, or leaky gut syndrome (Shattock, 1997),
found in many autistic individuals (D'Eufemia, 1996). Some ASD individuals have
unusual opioid peptide fragments in urine; these peptides are believed to enter the
bloodstream due to a leaky gut and to result from an incomplete breakdown of gluten and
casein in the diet possibly arising from "inadequacy of the [endopeptidase] enzyme
systems which are responsible for their breakdown" (Shattock, 1997).

Mercury, which binds to sulfur groups (Clarkson, 1992), is known to cause gastroenteritis
(Kark et al, 1971). For example, a four year old with diarrhea was initially diagnosed
with gastroenteritis (Florentine and Sanfilippo, 1991). A pre-adolescent with mercury
vapor poisoning developed nausea, abdominal pain, poor appetite, rectal itching, and
diarthea; she frequently strained to have a bowel movement, and was at one point
diagnosed with colitis (Fagala and Wigg, 1992). Acrodynia is marked by both
constipation and diarrhea (Diner and Brenner, 1998). Incontinence of urine and stool are
observed in infants and children exposed pre- and postnatally in Iraq (Amin-Zaki, 1974
and 1978). In another case, a 28 year old woman with occupational exposure to mercury
vapor developed watery stools (Ross et al, 1977). Diarrhea and digestive disturbance
were seen in a dentist with measurable mercury levels; there was obesity in another
dentist (Smith, 1977} A 44 year old man poisoned with thimerosal given
intramuscularly developed gastrointestinal bleeding, which looked like hemorrhaging
colitis {Lowell et al, 1996). Intense exposure to mercury vapor can cause abdominal

22



58

pain, nausea, and vomiting (Feldman, 1982). Severe constipation, anorexia, weight loss,
and other “disturbances of gastrointestinal function” have been noted in other cases
{Adams et al, 1983; Joselow et al, 1972). Rats tested with mercuric chloride were
observed with “lesions of the ileum and colon with abnormal deposits of IgA in the
basement membranes of the intestinal glands and of IgG in the basernent membranes of
the lamina propria” (Andres, 1984, reviewed in EPA, 1997, p.3-36). In another rat
experiment, Hg was found to increase the permeability of intestinal epithelial tissues
(Watzl et al, 1999). Mercury also inhibits the peptidase - dipeptidyl peptidase IV - which
cleaves, among other substances, casomorphin during the digestive process (Puschel et al,
1982).

There is no reported increase in incidence in kidney problems in autism. Although renal
function is commonly impaired from Hg exposure, such impairment would not be
expected if the mercury exposure occurred from thimerosal injections, since kidney
function may be unaffected when mercury is injected or inhaled (Davis et al, 1994;
Fagala and Wigg, 1992). For example, although thimerosal ingested orally by a 44 vear
old man resulted in renal tubular failure and gingivitis (Pfab et al, 1996), renal function
was normal in another 44 year old man injected intramuscularly with thimerosal (Lowell
et al, 1996).

Table X: Summary of Gastrointestinal Problems
in Mercury Poisoning & Autism

Mercury Poisoning Autism
Gastroenteritis, diarrhea; abdominal Diarrhea, constipation, gascousness,
pain, rectal itching, constipation, abdominal discomfort, colitis
“colitis”

Anorexia, weight loss, nausea, poor Anorexia; feeding difficulties,

appetite vomiting as infants

Lesions of the ileum and colon; Leaky gut syndrome from sulfur

increased intestinal permeability deficienc

[nhibits dipeptidyl peptidase IV, Inadequate endopeptidase enzymes

which cleaves casomorphin responsible for breakdown of casein and
oluten

o]
[P%]
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II.  COMPARISON OF BIOLOGICAL ABNORMALITIES

Like the similarities seen in observable symptoms, parallels between autism and mercury
poisoning clearly exist even at cellular and subcellular levels. These similarities are
summarized in tables after each individual section.

a. Biochemisiry

Sulfur: Studies of autistic children with known chemical or food intolerances show a low
capacity to oxidize sulfur compounds and low levels of sulfate (O'Reilly & Waring,
1993; Alberti et al, 1999). These findings were interpreted as suggesting that “there may
be a fault either in the manufacture of sulfate or that sulfate is being used up dramatically
on an unknown toxic substance these children may be producing” {O'Reilly and Waring,
"1993).  Alternatively, these observations may be linked to mercury, since mercury
preferentially forms compounds with molecules rich in sulthydryl groups (--SH), such as
cysteine and glutathione, making them unavailable for normal cellular and enzymatic
functions (Clarkson, 1992). Relatedly, mercury may cause low sulfate by its ability to
irreversibly inhibit the sulfate transporter Na-Si cotransporter NaSi-1 present in kidneys
and intestines, thus preventing sulfate absorption (Markovitch and Knight, 1998).

Among the sulfhydryl groups, or thiols, mercury has special affinity for purines and
pyrimidines, as well as other subcellular substances (Clarkson, 1992; Koos and Longo,
1976). Errors in purine or pyrimidine metabolism are known to result in classical autism
or autistic features in some cases (Gillberg and Coleman, 1992, p.209; Page et al, 1997,
Page & Coleman, 2000; The Purine Rescarch Socicty), thercby suggesting that mercury’s
disruption of this pathway might also lead to autistic traits.

Likewise, yeast strains sensitive to Hg are those which have innately low levels of
tyrosine synthesis. Mercury can deplete cellular tyrosine by binding to the SH-groups of
the tyrosine uptake system, preventing colony growth (Ono et al, 1987), and Hg-depleted
tyrosine would be particularly significant in cells known to accumulate mercury (e.g.,
neurons of the CNS, see below). Similarly, disruptions in tyrosine production in hepatic
cells, arising from a genetic condition called Phenylketonuria (PKU), also results in
autism {Gillberg & Coleman, 1992, p.203).

Ghutathione:  Glutathione is one of the primary means through which the cells detoxify
heavy metals (Fuchs et al, 1997), and glutathione in the hver is 2 primary substrate by
which body clearance of organic mercury takes place (Clarkson, 1992). Mercury, by
preferentially binding with glutathione and/or preventing absorption of sulfate, reduces
glutathione bioavailability. Many autistic subjects have low levels of glutathione.
O’Reilly and Waring (1993} suggest this is due to an “exotoxin” binding glutathione so it
is unavailable for normal biological processes. Edelson and Cantor (1998) have found a
decreased ability of the liver in autistic subjects to detoxify heavy metals. Alternatively,
low glutathione can be a manifestation of chronic infection (Aukrust et al, 1996, 1995;
Jaffe et al, 1993), and infection-induced glutathione deficiency would be more likely in
the presence of immune impairments derived from mercury (Shenkar et al, 1998).
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Glutathione peroxidase activities were reported to be abnormal in the erythrocytes of
autistic children (Golse et al, 1978). Mercury generates reactive oxygen species (ROS)
levels in cclls, which increases ROS scavenger enzyme content and thus glutathione, to
relieve oxidative stress (Hussain et al, 1999). At high enough levels, mercury depletes rat
hepatocytes of glutathione (GSH) and causes significant reduction in glutathione
peroxidase and glutathione reductase {Ashour et al, 1993).

Mitochondria: Disturbances of brain energy metabolism have prompted autism to be
hypothesized as a mitochondrial disorder (Lombard, 1998). There is a frequent
association of lactic acidosis and carnitine deficiency in autistic patients, which suggests
excessive nitric oxide production in mitochondria (Lombard, 1998; Chugani et al, 1999),
and again, mercury may be a participant. Methylmercury accumulates in mitochondria,
where it inhibits several mitochondrial enzymes, reduces ATP production and Ca2+
- buffering capacity, and disrupts mitochondrial respiration and oxidative phosphorylation
(Atchison & Hare, 1994; Rajanna and Hobson, 1985; Faro et al, 1998). Neurons have
increased numbers of mitochondria (Fuchs et al, 1997), and since Hg accumulates in
neurons of the CNS, an Hg effect upon neuronal mitochondria function seems likely -
especially in children having substandard mercury detoxification.

Table XI: Abnormalities in Biochemistry
Arising from Hg Exposure & Present in Autism

Mercury

Autism

Ties up sulfur groups; prevents sulfate
absorption

Low sulfate levels

Has special affinity for purines and
pyrimidines

Errors in purine and pyrimidine
metabolism can lead to autistic features

Depletes cellular tyrosine in yeast

PKU, arising from disruption in
tyrosine production, results in autism

Reduces bioavailability of glutathione,
necessary in cells and liver for heavy
metal detoxification

Low levels of glutathione; decreased
ability of liver to detoxify heavy metals

Can cause significant reduction in
glutathione peroxidase and glutathione
reductase

Abnormal glutathione peroxidase
activities in erythrocytes

Disrupts mitochondrial activities,
especially s brain

Mitochondrial dysfunction, especially
n brain

b. Immune System

A variety of immune alterations are found in autism-spectrum children (Singh et al, 1993;
Gupta et al, 1996; Warren et al, 1986 & 1996; Plioplys et al, 1994), and these appear to
be etiologically significant in a variety of ways, ranging from autoimmunity to infections
and vaccination responses (e.g., Fudenberg, 1996; Stubbs, 1976}. Mercury’s effects upon
immune cell function are well documented and may be due in part to the ability of Hg to
reduce the bioavailability of sulfur compounds:

“It has been known for a long time that thiols are required for optimal
primary in vitro antibody response, cytotoxicity, and proliferative response
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to T-cell mitogens of murine lymphoid cell cultures. Glutathione and
cysteine are essential components of lymphocyte activation, and their
depletion may result in lymphocyte dysfunction. Decreasing glutathione
levels profoundly affects early signal transduction events in human T-
cells” (Fuchs & Schéfer, 1997).

Allergy, asthma, and arthritis: Individuals with autism are more likely to have allergies
and asthma, and autism occurs at a higher than expected rate in families with a history of
autoimmune diseases such as rheumatoid arthritis and hypothyroidism (Comi and
Zimmerman, 1999; Whitely et al, 1998). Relative to the general population, prevalence
of selective IgA deficiency has been found in autism (Warren et al); individuals with
selective 1gA deficiency are more prone to allergies and autoimmunity (Gupta et al,
1996). Furthermore, lymphocyte subsets of autistic subjects show enhanced expression

- of HLA-DR antigens and an absence of interleuken-2 receptors, and these findings are
associated with autoimmune diseases like rheumatoid arthritis (Warren et al). These
observations suggest autoimmune processes are present in ASD {Plioplys, 1989; Warren
et al); and this possibility is reinforced by Singh'’s findings of elevated antibodies against
myelin-basic protein (Singh et al, 1993).

Atypical responses to mercury have been ascribed to allergic or autoimmune reactions
(Gosselin et al, 1984; Fournier et al, 1988), and genetic predisposition for Hg reaction
may explain why sensitivity to this metal varies so widely by individual (Rohyans et al,
1984; Nielsen & Hultman, 1999). Acrodynia can present as a hypersensitivity reaction
(Pfab et al, 1996), or it may arise from immune over-reactivity, and “children who incline
to allergic reactions have an increased tendency to develop acrodynia” (Warkany &
Hubbard, 1953). Those with acrodynia are also more likely to suffer from asthma, to
have poor immune system function (Farnesworth, 1997), and to experience intense joint
pains suggestive of rheumatism (Clarkson, 1997). Methylmercury has altered thyroid
function in rats (Kabuto, 1991).

Rheumatoid arthritis with joint pain has been observed as a familial trait in autism
(Zimmerman et al, 1993). A subset of autistic subjects had a higher rate of strep throat
and elevated levels of B lymphocyte antigen D8/17, which has expanded expression in
rheumatic fever and may be implicated in obsessive-compulsive behaviors (DelGiudice-
Asch & Hollander, 1997).

Mercury exposure frequently results in rheumatoid-like symptoms. Iraqi mothers and
children developed muscle and joint pain (Amin-Zaki, 1979), and acrodynia is marked by
joint pain (Famnesworth, 1997). Sore throat is occasionally a presenting sign in mercury
poisoning (Vroom and Greer, 1972). A 12 year old with mercury vapor poisoning, for
example, had joint pains as well as a sore throat; she was positive on a streptozyme test,
and a diagnosis of rheumatic fever was made; she improved on penicillin (Fagala and
Wigg, 1992). Acrodynia, which is almost never seen in adults, was also observed in a 20
year old male with a history of sensitivity reactions and rheumatoid-like arthritis, who
received ethylmercury via injection in gammaglobulin (Matheson et al, 1980). One
effective chelating agent, penicillamine, is also effective for rheumatoid arthritis
(Florentine and Sanfilippo, 1991).
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Mercury can induce an autoimmune response in mice and rats, and the response is both
dose-dependeri and genetically determined. Mice “genetically prone to develop
spontaneous autoimmune diseases [are] highly susceptible to mercury-induced
immunopathoelogical alterations” (al-Balaghi, 1996). The autoimmune response depends
on the H-2 haplotype: if the strain of mice does not have the susceptibility haplotype,
there is no autoimmune response; the most sensitive strains show elevated antibody titres
at the lowest dose; and the less susceptible strain responds only at a2 medium dose
(Nielsen & Hultman, 1999). Interestingly, Hu et al (1997) were able to induce a high
proliferative response in lymphocytes from even low responder mouse strains by washing
away excess mercury after pre-treatment, while chronic exposure to mercury induced a
response only in high-responder strains.

Autoimmunity and neuronal proteins: Based upon research and clinical findings, Singh
has been suggesting for some time an autoimmune component in autism (Singh,
Fudenberg et al, 1988). The presence of elevated serum IgG “may suggest the presence
of persistent antigenic stimulation” (Gupta et al, 1996). Connolly and colleagues (1999)
report higher rates in autistic vs. control groups of elevated antinuclear antibody (ANA)
titers, as well as presence of IgG and IgM antibodies to brain endothelial cells. On the one
hand, since mercury remains in the brain for years after exposure, autism’s persistent
symptoms may be due to an on-going autoimmune response to mercury remaining in the
brain; on the other hand, activation and continuation of an autoimmune response does not
require the continuous presence of mercury ions: in fact, once induced, autoimmune
processes in the CNS might remain exacerbated because removal of mercury after an
initial exposure can induce a greater proliferative response in lymphocytes than can
persistent Hg exposure (Hu et al, 1997).

In sera of male workers exposed to mercury, autoantibodies (primarily IgG) to neurcnal
cytoskeletal proteins, neurofilaments (NFs), and myelin basic protein (MBP) were
prevalent. These findings were confirmed in rats and mice, and there were significant
correlations between [gG titers and subclinical deficits in sensorimotor function. These
findings suggest that peripheral autoantibodies to neuronal proteins are predictive of
neurotoxicity, since histopathological findings were associated with CNS and PNS
damage. There was also evidence of astrogliosis (indicative of neuronal CNS damage)
and the presence of IgG concentrated along the bbb (El-Fawal et al, 1999). Autoimmune
response to mercury has also been shown by the transient presence of antinuclear
antibodies (ANA) and antinucleolar antibodies (ANolA) (Nielsen & Hultman, 1999; Hu
et al, 1997; Fagala and Wigg, 1992).

A high incidence of anti-cerebellar immunoreactivity which was both IgG and IgM in
nature has been found in antism, and there is a higher frequency of circulating antibodies
directed against neuronal antigens in autism as compared to controls (Plioplys, 1989;
Connolly et al, 1999). Furthermore, Singh and colleagues have found that 50% to 60% of
autistic subjects tested positive for the myelin basic protein antibodies (1993) and have
hypothesized that autoimmune responses are related to an increase in select cytokines and
to elevated serotonin levels in the blood (Singh, 1996; Singh, 1997). Weitzman et al

27



63

(1982) have also found evidence of reactivity to MBP in autistic subjects but none in
controls. :

Since anti-cerebellar antibodies have been detected in autistic blood samples, ongoing
damage may arise as these antibodies find and react with neural antigens, thus creating
autoimmune processes possibly producing symptoms such as ataxia and tremor,
Relatedly, the cellular damage to Purkinje and granule cells noted in autism (see below)
may be mediated or exacerbated by antibodies formed in response to neuronal injury
(Zimmerman et al, 1993).

T-cells, monocytes, and natural killer cells: Many autistics have skewed immune-cell
subsets and abnormal T-cell function, including decreased responses to T-cell mitogins
(Warren et al, 1986; Gupta et al, 1996). One recent study reported increased neopterin
levels in urine of autistic children, indicating activation of the cellular immune system
(Megssahel et al, 1998).

Workers exposed to Hg® exhibit diminished capacity to produce the cytokines TNF
{(alpha) and IL-1 released by monocytes and macrophages (Shenkar et al, 1998). Both
high dose and chronic low-level mercury exposure kills lymphocytes, T-cells, and
monocytes in humans. This occurs by apoptosis due to perturbation of mitochondrial
dysfunction. At low, chronic doses, the depressed immune function may appear
asymptomatic, without overt signs of immunotoxicity. Methylmercury exposure would
be especially harmful in individuals with already suppressed immune systems (Shenker et
al, 1998). Mercury increases cytosolic free calcium levels [Ca2+]i in T lymphocytes, and
can cause membrane damage at longer incubation times (Tan et al, 1993). Hg has also
been found to cause chromosomal aberrations in human lymphocytes, even at
concentrations below those causing overt poisoning (Shenkar et al, 1998; Joselow et al,
1972), and to inhibit rodent lymphocyte proliferation and function in vitro.

Depending on genetic predisposition, mercury causes activation of the immune system,
especially Th2 subsets, in susceptible mouse strains (Johansson et al, 1998; Bagenstose et
al, 1999; Hu et al, 1999). Many autistic children have an immune portrait shifted in the
Th2 direction and have abnormal CD4/CDS§ ratios (Gupta et al, 1998; Plioplys, 1989).
This may contribute to the fact that many ASD children have persistent or recurrent
fungal infections {Romani, 1999).

Many autistic children have reduced natural killer cell function (Warren et al, 1987;
Gupta et al, 1996), and many have a sulfation deficiency (Alberti, 1999). Mercury
reduces --SH group/sulfate availability, and this has immunological ramifications. As
noted previously, decreased levels of glutathione, observed in autistic and mercury
poisoned populations, are associated with impaired immunity (Aukrust et al, 1995 and
1996; Fuchs and Schéfer, 1997). Decreases in NK T-cell activity have in fact been
detected in animals after methylmercury exposure (Iiback, 1991).

Singh detected elevated IL-12 and IFNg in the plasma of autistic subjects {1996). Chronic

mercury exposure induces IFNg and IL-2 production in mice, while intermittent presence
of mercury suppresses [FNg and enhances [L-4 production (Hu et al, 1997). Interferon
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gamma (IFNg) is crucial to many immune processes and is released by T lymphocytes
and NK cells, for example, in response to chemical mitogens and infection; sulfate
participates in IFNg release, and “the effector phase of cytotoxic T-cell response and 1L-
2-dependent functions is inhibited by even a partial depletion of the intracellular
glutathione pool” (Fuchs & Schafer, 1997). A mercury-induced sulfation problem might,
therefore, impair responses to viral (and other) infections - via disrupting cell-mediated
immunity as well as by impairing NK function (Benito et al, 1998). In animals, Hg
exposure has led to decreases in production of antibody-producing cells and in antibody
titres in response to inoculation with immune-stimulating agents (EPA, 1997, review,
p.3-84).

Table XII: Summary of Immune System Abnormalities
in Mercury Exposure & Autism

Mercury

Autism

Individual sensitivity due to allergic or
aufolmmune reactions; sensitive
individuals more likely to have allergies
and asthma, autoimmune-like symptoms,
especially rheumatoid-like ones

More likely to have allergies and asthma;
familial presence of autoimmune
diseases, especially rheumatoid arthritis;
IgA deficiencies

Can produce an immune response, even
at low levels; can remain in CNS for
years

Indications of on-going immune response
in CNS

Presence of autoantibodies (IgG) to
neuronal cytoskeletal proteins,
neurofilaments, and myelin basic
protein; astroglhosis; transient ANA and
AnolA

Presence of autoantibodies (IgG and IgM)
to cerebellar cells, myelin basts protein

Causes overproduction of Th2 subset;
diminishes capacity to produce
TNF{alpha) and IL-1; kills lymphocytes,
T-cells, and monocytes; inhibits
lymphocyte production; decreases NK
T-cell activity; may induce or suppress
IFN{gamma) and IL-2 production

Skewed immune-cell subset i the Th2
direction and abnormal CD4/CDS ratios;
decreased responses to T-cell mitogens;
increased neopterin: reduced NK T-cell

function; increased IFN(gamma) and IL-
12

¢ CNS Structure

Autism is primarily a neurological disorder (Minshew, 1996), and mercury preferentially
targets nerve cells and nerve fibers (Koos and Longo, 1976). Experimentally, primates
have the highest levels in the brain relative to other organs (Clarkson, 1992).
Methylmercury easily crosses the blood-brain barrier by binding with cysteine to form a
molecule that is nearly identical to methionine. This molecule - methylmercury cysteine
- is transported on the Large Neutral Amino Acid across the bbb (Clarkson, 1992).

Once in the CNS, organic mercury is converted to the inorganic form (Vahter et al, 1994).
Inorganic mercury is unable to cross back out of the bbb (Pedersen et al, 1999) and is
more likely than the organic form to induce an autoimmune response (Hultman and
Hansson-Georgiadis, 1999). Furthermore, although most cells respond to mercurial
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injury by modulating levels of glutathione, metallothionein, hemoxygenase, and other
stress proteins, “with few exceptions, neurons appear to be markedly deficient in these
responses” and thus more prone to injury and less able to remove the metal (Sarafian et
al, 1996).

While damage has been observed in a number of brain areas in autism, many functions
are spared (Dawson, 1996). In mercury exposure, damage is also selective (Ikeda et al,
1999; Clarkson, 1992), and the list of Hg-affected areas is remarkably similar to the
neuroanatomy of autism.

Cerebellum, Cerebral Cortex, & Brainstem: Autopsy studies of carefully selected autistic
individuals revealed celtular changes in cerebellar Purkinje and granule cells (Bauman
cand Kemper, 1988; Ritvo et al, 1986). MRI studies by Courchesne and colleagues
(1988; reviewed in ARI Newslett, 1994) described cerebellar defects in autistic subjects,
including smaller vermal lobules VI and VII and volume loss in the parietal lobes. The
defects were present independently of IQ. “No other part of the nervous system has been
shown to be so consistently abnormal in autism.” Courchesne (1989) notes that the only
neurobiological abnormality known to precede the onset of autistic symptomatology is
Purkinje neuron loss in the cerebellum. Piven found abnormalities in the cerebral cortex
in seven of 13 high-functioning autistic adults using MRI (1990). Although more recent
studies have called attention to amygdaloid and temporal lobe irregularities in autism (see
below), and cerebellar defects have not been found in all ASD subjects studied (Bailey et
al, 1996), the fact remains that many and perhaps most autistic children have structural
irregularities within the cerebellum.

Mercury can induce cellular degeneration within the cerebral cortex and leads to similar
processes within granule and Purkinje cells of the cerebellum (Koos and Longo, 1976;
Faro et al, 1998; Clarkson, 1992; see also Anuradha, 1998; Magos et al, 1985).
Furthermore, cerebellar damage is implicated in alterations of coordination, balance,
tremors, and sensations (Davis et al, 1994; Tokuomi et al, 1982), and these findings are
consistent with Hg-induced disruption in cerebellar synaptic transmission between
parallel fibers or climbing fibers and Purkinje cells (Yuan & Atchison, 1999).

MRI studies have documented Hg-effects within visual and sensory cortices, and these
findings too are consistent with the observed sensory impairments in victims of mercury
poisoning (Clarkson, 1992; Tokuomi et al, 1982). Acrodynia, a syndrome with
symptoms similar to autistic traits, is considered a pathology mainly of the CNS arising
from degeneration of the cerebral and cerebellar cortex (Matheson et al, 1980). In
monkeys, mercury preferentially accumulated in the deepest pyramidal cells and fiber
systems.

Mercury causes oxidative stress in neurons. The CNS cells primarily affected are those
which are unable to produce high levels of protective metallothionein and glutathione.
These substances tend to inhibit lipid peroxidation and thereby suppress mercury toxicity
(Fukino et al, 1984). Importantly, granule and Purkinje cells have increased risk for
mercury toxicity because they produce low levels of these protective substances (Ikeda et
al, 1999; Li et al, 1996). Naturally low production of glutathione, when combined with
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mercury’s ability to deplete usable glutathione reserves, provides a mechanism whereby
mercury is difficult to clear from the cerebellum -- and this is all the more significant
because glutathione is a primary detoxicant in brain (Fuchs et al, 1997).

Mercury’s induction of cercbellar deterioration is not restricted to high-doses.
Micromolar doses of methylmercury cause apoptosis of developing cerebellar granule
cells by antagonizing insulin-like growth factor (IGF-I) and increasing expression of the
transcription factor ¢-Jun (Bulleit and Cui, 1998).

Several researchers have found evidence of a brainstem defect in a subset of autistic
subjects (Hashimoto et al, 1992 and 1995; McClelland et al, 1985); and MRI studies have
revealed brainstem damage in a few cases of mercury poisoning (Davis et al, 1994). The
. peripheral polyneuropathy examined in Iraqi victims was believed to have resulted from
brain stem damage (Von Burg and Rustam, 1974).

Amygdala & Hippocampus.: Atypicalities in other brain areas are remarkably similar in
ASD and mercury poisoning. Pathology affecting the temporal lobe, particularly the
amygdala, hippocampus, and connected areas, is seen in autistic patients and is
characterized by increased cell density and reduced neuronal size {Abell et al, 1999,
Hoon and Riess, 1992; Otsuka, 1999; Kates et al, 1998; Bauman and Kemper, 1985).
The basal ganglia also show lesions in some cases (Sears, 1999), including decreased
blood flow (Ryu et al, 1999).

Mercury can accumulate in the hippocampus and amygdala, as well as the striatum and
spinal chord (Faro et al, 1998; Lorscheider et al, 1995; Larkfors et al, 1991). One study
has shown that areas of hippocampal damage from Hg were those which were unable to
synthesize glutathione (Li et al, 1996). A 1994 study in primates found that mercury
accumulates in the hippocampus and amygdala, particularly the pyramidal cells, of adults
and offspring exposed prenatally (Warfvinge et al, 1994).

The documenting of temporal lobe mercury provides a direct link between autism and
mercury because, as cited previously, (i) mercury alters neuronal function, and (ii) the
temporal lobe, and the amygdala in particular, are strongly implicated in autism (e.g.,
Aylward et al, 1999; Bachevalier, 1994; Baron-Cohen, 1999; Bauman & Kemper, 1985;
Kates et al, 1998; Nowell et al, 1990; Warfvinge et al, 1994). Bachevalier (1996) has
shown that infant monkeys with early damage to the amygdalotd complex exhibit many
autistic behaviors, including social avoidance, blank expression, lack of eye contact and
play posturing, and motor stereotypies. Hippocampal lesions, when combined with
amygdaloid damage, increases the severity of symptoms.

Also noteworthy is the fact that amygdala findings in autism and mercury literatures are
paralleled in fragile X syndrome, a genetic disorder wherein many affected individuals
have traits worthy of an autism diagnosis. These traits include sensory alterations,
emotional lability, appetite dysregulation, social deficits, and eye-contact aversion
{Hagerman). Not only are fraX-related proteins (FRMI, FMR2) implicated in
amygdaloid function (Binstock, 1995; Yamagata, 1999), but neurons involved in gaze-
and eye-contact-aversion have been identified within the primate temporal lobe and
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amygdaloid subareas (Rolls 1992, reviewed in Binstock 1995). These various findings in
ASD, mercury poisoning, and fragile X suggest that amygdaloid mercury is a mechanism
for inducing traits central to or associated with autism and the autism-gpectrum of
disorders.

Neuronal Organization & Head Circumference: Several autism brain studies have found
cvidence of increased neuronal ccll replication, a lowered ratio of glia to neurons, and an
increased number of glial cells (Bailey et al, 1996). Based on these and other
neuropathological findings, autism can be characterized as “a disorder of neuronal
organization, that is, the development of the dendritic tree, synaptogenesis, and the
development of the complex connectivity within and between brain regions” (Minshew,
1996).

‘Mercury can interfere with neuronal migration and depress cell division in the developing

brain. Post-mortem brain tissue studies of exposed Japanese and Iraqi infants revealed
“abnormal neuronal cytoarchitecture characterized by ectopic cells and disorganization of
cellular layers” (EPA, 1997, p.3-86; Clarkson, 1997). Developmental neurtoxicity of Hg
may also be due to binding of mercury to sulfhydryl-rich tubulin, a component of
microtubules (Pendergrass et al, 1997). Intact microtubules are necessary for proper cell
migration and cell division (EPA, review, 1997, p.32-88).

Rat pups dosed postnatally with methylmercury had significant reductions in neural cell
adhesion molecules (NCAMs), which are critical during neurodevelopment for proper
synaptic structuring.  Sensitivity of NCAMs to methylmercury decreased as the
developmental age of the rats increased. “Toxic perturbation of the developmentally-
regulated expression of NCAMs during brain formation may disturb the stereotypic
formation of neuronal contacts and could contribute to the behavioral and morphological
disturbances observed following methylmercury poisoning” (Deyab et al, 1999). Plioplys
et al {1990) have found depressed expression of NCAM serum fragments in autism.

Abnormalities in neuronal growth during development are implicated in head size
differences found in both autism and mercury poisoning., In autism, Fombonne and
colleagues (1999) have found a subset of subjects with macrocephaly and a subset with
microcephaly. The circumference abnormalities were progressive, so that, while micro-
and macrocephaly were present in 6% and 9% respectively of children under 5 years,
among those age 10-16 years, the rates had increased to 39% and 24% respectively.
Another study, by Stevenson et al (1997), had found just one subject out of 18 with
macrocephaly who had this abnormality present at birth. The macrocephaly in autism is
generally believed to result from “increased neuronal growth or decreased neuronal
pruning.” The cause of microcephaly has not been investigated,

The most detailed study of head size in mercury poisoning, by Amin-Zaki et al (1979),
involved 32 Iraqi children exposed prenatally and followed up to age 5 years. Eight
(25%) had progressive microcephaly, i.e., the condition was not present at birth. None
had developed macrocephaly, at l¢ast at the time of the study. The microcephaly has
been ascribed to neuronal death or apoptosis from Hg intoxication.
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Table XII: CNS Lesions
in Mercury Poisoning & Autism

Mercury Poisoning Autism
Primarily impacts CNS Neurological impairments primary
Selectively targets brain areas - those Specific areas of brain pathology; many
unable to detoxify heavy metals or functions spared
reduce Hg-induced oxidative stress
Damage to Purkinje and granular cells Damage to Purkinje and granular cells
Accummulates in amygdala and Pathology in amygdala and hippocampus
hippocampus
Causes abnormal neuronal Neuronal disorganization; increased
cytoarchitecture; interferes with neuronal cell replication, small glia to
neuronal migration and depresses cell neuron ration, increased glial cells;
division in developing brains; reduces depressed expression of NCAMs
NCAMs
Head size differences: progressive Head size differences: progressive
microcephaly microcephaly and macrocephaly
Brain stem defects in some cases Brain stem defects in some cases

d. Neurons & Neurochemicals

The brains of autistic subjects show disturbances in many neurotransmitters, primarily
serotonin, catecholamines, the amino acid neurotransmitters, and acetylcholine. Mercury
poisoning causes disturbances in these same neurotransmitters: primarily serotonin, the
catecholamines, glutamate, and acetlycholine.

Serotonin:  Serotonin synthesis is decreased in the brains of autistic children and
increased in autistic adults, relative to age-matched controls (Chugani et al, 1999), while
whole blood serotonin in platelets is elevated regardless of age (Leboyer; Cook, 1990),
Autistic patients frequently respond well to SSRIs as well as Risperidone (McDougal,
1997, Zimmerman et al, 1996). Likewise, a number of animal studies have found
serotonin  abnormalities from mercury exposure. For example, subcutaneous
administration of methylmercury to rats during postnatal development increases tissue
concentration of 5-HT and HIAA in cerebral cortex (O"Kusky et al, 1988).

Findings about serotonin abnormalities in mercury literature implicate interactions
between mercury and intracellular calcium as well as mercury and sulfhydral groups:

Many researchers have documented disruptions of intra- and extra-cellular
calcium in neurons from mercury exposure {Atchison & Hare, 1994),
mciuding  thimerosal  (Elferink, 1999), and calcium metabolism
abnormalities have been identified in autism (Plioplys, 1989; Coleman,
1989).

Intracetlular concentrations of CalZ+ are critical for controlling gene
expression in neurons and mediating neurotransmitter release from
presynaptic vesicles (Sutton, McRory et al, 1999). 5-HT re-uptake activity
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and intrasynaptic concentration of 5-HT are regulated by Ca2+ in nerve
terminals. Methylmercury causes a rapid, irreversible block of synaptic
transmission by suppression of calcium entry into nerve terminal channels
(Atchison et al, 1986). Thimerosal inhibits 5-HT transport activity in
particular through interaction with intracellular sulfhydryl groups
associated with Ca2+ pump ATPase (Nishio et al, 1996), for example, by
modifying cysteine residues of the Ca(2+)-ATPase (Sayers et al, 1993;
Thrower et al, 1996).

Dopamine: Studies have found indications both of abnormally high and low levels of
dopamine in autistic subjects (Gillberg & Coleman, 1992, p288-9). For example, Ernst et
~al (1997) reported low prefrontal dopaminergic activity in ASD children, while Gillberg
and Svennerholm (1987) reported high concentrations of homovanillic acid (HVA), a
dopamine metabolite, in cerebro-spinal fluid of autistic children, suggesting greater
dopamine synthesis. Pyridoxine (vitamin B6) has been found to improve function in
some autistic patients by lowering dopamine levels through enhanced DBH function
(Gillberg & Coleman, 1992, p289; Moreno et al, 1992; Rimland & Baker, 1996).
Dopamine antagonists such as haloperidol improve some antipsychotic symptoms in
ASD subjects, including motor stereotypies (Lewis, 1996).

Rats exposed to mercury during gestation show major alterations in synaptic dynamics of
brain dopamine systems. The effects were not apparent immediately after birth but
showed a delayed onset beginning at the time of weaning (Bartolome et al, 1984). A
variety of mercuric compounds increase the release of [3H]dopamine, possibly by
disrupting calcium homeostasis or calcium-dependent processes (McKay et al, 1986).
Minnema et al (1989) found that methylmercury increases spontaneous release of
[3H]dopamine from rat brain striatum mainly due to transmitter leakage caused by Hg-
induced synaptosomal membrane permeability. SH groups may also be involved in the
inhibition of dopamine binding in rat striatum (Bonnet et al, 1994). Pyridoxine deficiency
in rats causes acrodynia, with features similar to human acrodynia (Gosselin et al, 1984).

Epinephrine and norepinephrine: Studies on autistic subjects have consistently found
elevated norepinephrine and epinephrine in plasma, which suggests elevated levels of
these transmitters in brain, as plasma and CSF norepinephrine are closely correlated
(Gillberg and Coleman, 1992, p.121-122). Recently, Hollander et al (2000) have noted
improvement in function in about half of their ASD subjects with administration of
venlafaxine, a norepinephrine reuptake inhibitor. Mercury also disrupts norepinephrine
levels by inhibiting sulfhydryl groups and thus blocking the function of O-
methyliransferase, the enzyme that degrades epinephrine (Rajanna and Hobson, 1985). In
acrodynia, blocking this enzyme resulted in high levels of epinephrine and
norepinephrine in plasma (Cheek, Pink Disease Website). In rats, chronic exposure to
low doses of methylmercury increased brain-stem norepinephrine concentration (Hrdina
et al, 1976).

Glutamate: 1t has been observed that many autistics have irregularities related to

glutamate (Carlsson ML, 1998). In autism, glutamate and aspartate have been found to
be significantly elevated relative to controls (Moreno et al, 1992); and in a more recent
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study of ASD subjects, plasma levels of glutamic acid and aspartic acid were elevated
even as levels of glutamine and asparagine were low (Moreno-Fuenmayor et al, 1996).

Mercury inhibits the uptake of glutamate, with consequent elevation of glutamate levels
in the extracellular space (O’Carroll et al, 1995). Prenatal exposure to methylmercury of
rats induced permanent disturbances in learning and memory which could be partially
related to a reduced functional activity of the glutamatergic system (Cagiano et al, 1990).
Thimerosal enhances extracellular free arachidonate and reduces glutamate uptake
(Volterra et al, 1992). Excessive glutamate is implicated in epileptiform activities
(Scheyer, 1998; Chapman et al, 1996), frequently present in both ASD and mercurialism
(see below).

Acetylcholine:  Abnormalities in the cortical chelinergic neurotransmitter system have
" recently been reported in a post mortem brain study of adult autistic subjects (Perry et al,
2000). The problem was one of acetylcholine deficiency and reduced muscarinic receptor
binding, which Perry suggests may reflect intrinsic neuronal loss in hippocampus due to
temporal lobe epilepsy (sce section below for discussions of epilepsy and ASD/Hg).
Mercury alters enzyme activities (Koos and Longo, 1976, p.400), including choline
acetyltransferase, which may lead to acetylcholine deficiency (Diner and Brenner, 1998),
or Hg may inhibit acetylcholine release due to its effects on Ca2 homeostasis and ion
channel function (EPA, 1997, p.3-79). In rats, chronic exposure to low doses of
methylmercury decreased cortical  acetvicholine levels (Hrdina et al, 1976}
Methylmercury has also been found to increase spontaneous release of [3H]acetylcholine
from rat brain hippocampus {(Minnema et al, 1989) and to increase muscarinic cholinergic
receptor density in both rat hippocampus and cerebellum, suggesting upregulation of
these receptors in these selected brain regions (Coccini, 2000).

Demyelination: Evidence of demyelination has been observed in the majority of autistic
brains (Singh, 1992). This is true of mercury poisoning as well. Mild demyelinating
neuropathy was detected in two girls (Florentine and Sanfilippo, 1991), and an adult
showed axonal degeneration with Hg-related demyelination (Chu et al, 1998)
Methylmercury can alter the fatty acid composition of myelin cerebrosides in suckling
rats (Grundt et al, 1980).

tad
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Table XIV: Abnormalities in Neurons & Neurochemicals
from Mercury & in Autism

Mercury

Autism

Can increase tissue concentration of
serotonin n newborn rats; causes
calcium disruptions in neurons,
preventing presynaptic serotonin release
and inhibiting serotonin transport
activities

Serotonin abnormalities: decreased
serotonin synthesis in children; over-
synthesis in adults; elevated serotonin in
platelets; positive response to SSRIs;
calctum metabolism abnormalities
present

Alters dopamine systems; disrupts
calcium and increases synaptosome
membrane permeability, which affect
dopamine activities; peroxidine
deficiency in rats results in acrodynia

Indications of either high or low
dopamine levels; positive response to
peroxidine by lowering dopamine levels;
positive response to dopamine antagonists

Increases epinephrine and
norepinephrine levels by blocking the
enzyme which degrades epinephrine

Elevated norepinephrine and epinephrine;
positive response to norepinephrine
reuptake inhibitors

Elevates glutamate; decreases glutamate
uptake; reduces functional activity of
glutamatergic system

Elevated glutamate and aspartate

Alters choline acetyltransferase, leading
to acetyicholine deficiency: inhibits
acetylcholine neurotransmitter release
via impact on calcium homeostasis:
causes cortical acetylcholine deficiency;
increases muscarinic receptor density in
hippocampus and cerebellum

Abnormalities in cholinergic
neurotransmitter system: cortical
acetylcholine deficiency and reduced
muscarinic receptor binding in
hippocampus

Causes demyelating neuropathy

Demyelation in brain

e. EEG Activity/Epilepsy

Abnormal EEGs are common in mercury poisening as well as autism. In one study, half
the autistic children expressed abnormal EEG activity during sleep (reviewed in LeWine,
1999). Gillberg and Coleman (1992) estimate that 35%-45% of autistics eventually
develop epilepsy. A recent study by LeWine and colleagues (1999) using MEG found
epileptiform activity in 82% of 50 regressive-autistic children. EEG abnormalities in
autistic populations tend to be non-specific and consist of a variety of epileptiform
discharge patterns (Nass, Gross, and Devinsky, 1998).

Unusual epileptiform activity has been found in a variety of mercury poisoning cases
(Brenner & Snyder, 1980). These include (i) the Minamata outbreak - generalized
convulsions and abnormal EEGs (Snyder, 1972); (ii) methylmercury ingestion through
contaminated pork - all four affected children had epileptiform features and disturbances
of background rhythms; two had seizures (Brenner & Snyder, 1980); (iii) mercury vapor
poisoning - abnormal EEG in a 12 year old girl (Fagala and Wigg, 1992) and slower and
attenuated EEGs in chloralkali workers with long term exposure (Piikivi & Tolonen,
1989); and (iv) exposure from thimerosal in ear drops and through IVIG - EEG with
generalized slowing in an 18 month old girl with otitis media (Rohyans et al, 1984} and a
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44 year old man (Lowell et al, 1996). More recently, Szasz and colleagues (1999), in a
study of early Hg-exposure, described methylmercury’s ability to enhance tendencies
toward epileptiform activity and reported a reduced level of seizure-discharge amplitude,
a finding which is at least consistent with the subtlety of seizures in many autism
spectrum children (LeWine, 1999; Nass, Gross, and Devinsky, 1998).

Processes whereby neuronal damage is induced by epileptiform discharges are elucidated
in a number of studies, many of which focus upon brain regions affected in autism.
Importantly, neuronal damage in the amygdala can be an “ongoing dclayed process,”
even after the cessation of seizures (Tuunanen et al, 1996, 1997, 1999). Alterations of
cerebral metabolic function last long after seizures have occurred. In a model of seizure-
induced hippocampal sclerosis, Astrid Nehlig’s group describes hypometabolism having
its regional boundaries “directly connected” to seizure-damaged locus (Bouilleret et al,
2000). That Hg increases extracellular glutamate would also contribute to epileptiform
activity (Scheyer, 1998; Chapman et al, 1996).

These findings support a rationale:

In susceptible individuals, mercury can potentiate or induce Hg-related
epileptiform activity, which can have lower amplitude and be harder to
dentify. Furthermore, this low-level but persisting epileptiform activity
would gradually induce cell death in the seizure foci and in brain nuclei
neuroanatomically related to the seizure foci.

These studies have a more direct relevance to the possibility of Hg-induced cases of
autism (i) because the amygdala are implicated in regard to core traits in autism, as
described above, and (i) because mercury finds its way into the amygdala (see above).
Furthermore, these theoretical relationships are consistent with SPECT imaging studies
by Mena, Goldberg, and Miller, who have demonstrated areas of regional hypoperfusion
neuroanatomically associated with trait deficits in autism-spectrum children (Goldberg et
al, 1999).

Table XV: EEG Activity & Epilepsy
in Mercury Poisoning & Autism

Mercury Poisoning Autism
Causes abnormal EEGs and unusual Abnormal EEG activity; epileptiform
epileptiform activity activity
Causes seizures, convulsions Seizures; epilepsy
Causes subtle, low amplitude seizure Subtle, low amplitude seizure activities
activity
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Il MECHANISMS, SOURCES & EPIDEMIOLOGY OF
EXPOSURE ‘

a. Exposure Mechanism

Vaccine injections are a known source of mercury (Plotkin and Orenstein, 1999), and the
typical amount of mercury given to infants and toddlers in this manner exceeds
government safety limits, according to Neal Halsey of the American Academy of
Pediatrics (1999) and William Egan of the Biologics Division of the FDA (1999).

Most vaccines given to children 2 years and under are stored in a solution containing
thimerosal, which is 49.6% mercury by weight. Once inside humans, thimerosal (sodium
- ethylmercurrithio-salicylate) is metabolized to ethylmercury and thiosalicylate (Gosselin
et al, 1984). The vaccines mixed with this solution are DTaP, HIB, and Hepatitis B
(Egan, 1999). Thimerosal is not an integral component of vaccines, but is a preservative
added to prevent bacterial contamination. Many vaccine products are available without
the thimerosal preservative; however, these alternatives have not been widely used {Egan,
1999). In addition, thimerosal is used during the manufacturing process for a number of
vaccines, from which trace amounts are still present in the final injected product (FDA,
personal communication; Smith-Kline press release on Hepatitis B, March 31, 2000).

Since at least 1977 clinicians have recognized thimerosal as being potentially dangerous,
especially in situations of long term exposure (Haeney et al, 1979; Rohyans et al, 1984;
Fagan et al, 1977; Matheson et al, 1980). For nearly twenty years the US government has
also singled out thimerosal as a potential toxin (FDA, 1982). In response to the Food and
Drug Administration (FDA) Modemization Act of 1997, which called for the FDA to
review and assess the risk of all mercury containing food and drugs (MMWR, 1999, July
9), the FDA issued a final rule in 1998 stating that over-the-counter drug products
containing thimerosal and other mercury forms “are not generally recognized as safe and
effective” (FDA, 1998). In December 1998 and April 1999, the FDA requested US
vaccine manufacturers to provide more information about the thimerosal content in
vaccines (MMWR, 1999, July 9); and in July 1999, the CDC asked manufacturers to start
removing thimerosal from vaccines and rescheduled the Hepatitus B vaccine so it is given
at 9 months of age instead of at birth (CDC, July 1999). In November 1999, the CDC
repeated 1ts recommendation that vaccine manufacturers move to thimerosal-free
products (CDC, November 1999).

Importantly, based on the CDC’s own recommended childhood immunization schedule
(and excluding any trace amounts), the amount of mercury a typically vaccinated two
year old child born in the 1990s would receive is 237.5 micrograms; and a typical six
month old might receive 187.5 micrograms (Egan, 1999). These amounts equate to 3.53
x 107 molecules and 279 x 107 molecules of mercury respectively
(353,000,000,000,000,000 and 279,000,000,000,000,000 molecules). Since thimerosal is
injected during vaccinations, the mercury is given intermittently in large, or ‘bolus’,
doses: at birth and at 2, 4, 6, and approximately 15 months (Egan, 1999). The amount of
mercury injected at birth is 12.5 micrograms, followed by 62.5 micrograms at 2 months,
50 micrograms at 4 months, another 62.5 micrograms during the infant’s 6-month
immunizations, and a final 50 micrograms at about 15 months {Halisey, 1999).
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Although infancy is recognized as a time of rapid neurological development, to the best
of our belief and knowledge, there are no published studies on the effect of injected
ethylmercury in intermittent bolus doses in infants from birth to six months or to 2 years
(Hepatitis Control Report, 1999; Pediairics, 1999; EPA, 1997, p.6-56). In contrast, four
government agencies have set safety thresholds for daily mercury exposure based on
ingested fish or whale meat containing methylmercury. Two of these guidelines are
based on adult values and two are for pregnant women/fetuses (Egan, 1999). Applying
these guidelines to a bolus dose scenario (see Halsey, 1999 for bolus vs. daily dose
discussion), the sum of Hg-doses given at 6 months of age or younger, correlated to
infant weights, exceed all of the Hg-total guidelines for all infants. The 2 month dose is
especially high relative to the typical infant body weight. Halsey (1999) has calculated
the 2 month dose to be over 30 times the recommended daily maximum exposure, with
. babies of the smallest weight category receiving almost three months worth of daily
exposurcs on a single day.

Halsey’s observation is all the more important because even at doses which were not
previously thought to be associated with adverse affects, mercury has resulted in some
damage to humans (Grandjean et al, 1998). Given that ethylmercury is equally
neurotoxic as methylmercury (Magos et al, 1985), and that injected mercury is more
harmful than ingested mercury (EPA, 1997, p.3-55; Diner and Brenner, 1998), the
amount of injected ethylmercury given to young children is cause for concern. The
potential for Hg-induced harm is compounded by the special vulnerability of infants
{Gosselin et al, 1984). Mercury, which primarily affects the central nervous system, is
most toxic to the developing brain (Davis et al, 1994; Grandjean et al, 1999; Yeates and
Mortensen, 1994), and neonates exposed to methyl (organic) mercury have been shown to
accumulate significantly more Hg in the brain relative to other tissues than do adults (
EPA, 1997, p.4-1). Mercury may also be more likely to enter the infant brain because the
blood-brain barrier has not fully closed (Wild & Benzel, 1994). In addition, infants under
6 months are unable to excrete mercury, most likely due to their inability to produce bile,
the main excretion route for organic mercury (Koos and Lengo, 1976; Clarkson, 1993).
Bakir et al {1973) have shown that those with the longest half-time of clearance are most
likely to experience adverse sequelae, while Aschner and Aschner (1990) have
demonstrated that the longer that organic mercury remains in neurons, the more it is
converted to its inorganic irreversibly-bound form, which has greater neurotoxicity.

b. Population Susceptibility

Nearly all children in the United States are immunized, yet only a small proportion of
children develop autism. The NIH (Bristol et al, 1996) estimates the current prevalence
of autism to be 1 in 500. A pertinent characteristic of mercury is the great vanability in
its effects by individual. At the same exposure level of mercury, some will be affected
severely, while others will be asymptomatic or only mildly impaired (Dale, 1972;
Warkany and Hubbard, 1953; Clarkson, 1997). A ten-fold difference in sensitivity to the
same exposure level has been reported (Koos and Longo, 1976; Davis et al, 1994; Pierce
et al, 1972; Amin-Zaki, 1979). An example of vanability in children is the mercury-
induced disease called acrodynia. In the earlier half of this century, from one in 500 to
one in 1000 children exposed to the same chronic, low-dose of mercury in teething
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powaers developed this disorder (Matheson et al, 1980; Clarkson, 1997), and the
likelthood of developing the disease “appears to be dominated more by individual
susceptibility and possibly age rather than the dose of the mercury” (Clarkson, 1992).
Given the documented inter-individual variability of responses to Hg, and the young age
at which exposure occurs, the doses of mercury given concurrently with vaccines are such
that only a certain percentage of children will develop overt symptoms, even as other
children might have trait irregularities sufficiently mild as to remain unrecognized as
having been induced by mercury.

¢. Sex Ratio
Autism is more prevalent among boys than girls, with the ratio generally recognized as
approximately 4:1 {Gillberg & Coleman, 1992, p.90). Mercury studies have consistently
shown a greater effect on males than females, except in instances of kidney damage
. (EPA, 1997). At the highest doses, both sexes are affected equally, but at lower doses
only males are affected. This is true of mice as well as humans (Sager et al, 1984; Rossi
et al, 1997, Clarkson, 1992; Grandjean et al, 1998; McKeown-Eyssen et al, 1983; see also
review in EPA, 1997, p.6-50).

d. Exposure Levels & Autism Prevalence

Perhaps not coincidentally, autism’s initial description and subsequent epidemiological
increase mirror the introduction and use of thimerosal as a vaccine preservative. In the
late 1930s, Leo Kanner, an experienced child psychologist and the “discoverer” of
autism, first began to notice the type of child he would later label “autistic.” In his initial
paper, published in 1943, he remarked that this type of child had never been described
previously: “Since 1938, there have come to our attention a number of children whose
condition differs so markedly and uniquely from anything reported so far, that each case
merits...a detailed consideration of its fascinating peculiarities.” All these patients were
born in the 1930s. Thimerosal was introduced as a component of vaccing solutions in the
1930s (Egan, 1999).

Not only does the effect of mercury vary by individual, as noted above, it also varies in a
dose-dependent manner, so that the higher the exposure level, the more individuals that
are affected. At higher dose levels, the most sensitive individuals will be more severely
impaired, and the less sensitive individuals will be only moderately impaired, and the
majority of individuals may still show no overt symptoms (Nielson and Hultman, 1999).
The vaccination rate, and hence the rate of mercury exposure via thimerosal, has steadily
increased since the 1930s. In 1999 it was the highest ever, at close to 90% or above,
depending on the vaccine (CDC, 1999, press release). The rate of autism has increased
dramatically since its discovery by Kanner: prior to 1970, studies showed an average
prevalence of 1 in 2000; for studies afier 1970, the average rate had doubled to 1 in 1000
(Gillberg and Wing, 1999). In 1996, the NIH estimated occurrence to be 1 in 500 {Bristol
et al, 1996). A large increase in prevalence, yet to be confirmed by stricter
epidemiological analysis, appears to be occurring since the mid-1990s, as evidenced by
several state departments of education statistics reflecting substantial rises in enrolment
of ASD children (California, Florida, Maryland, lllinots, summarized by Yazbak, 1999).
These increases have paraileled the increased mercury intake induced by mandatory
innoculations: in 1991, two vaccines, HIB and Hepatitis B, both of which generally
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include thimerosal as a preservative, were added to the recommended vaccine schedule
(Egan, 1999).

e. Genetic Factors

ASD is one of the most heritable of developmental and psychiatric disorders (Bailey et al,
1996). There is 90% concordance in monozygotic twins and a 3-5% risk of autism in
siblings of affected probands (Rogers et al, 1999), a rate 50 to 100 times higher than
would be expected in the general population {Smalley & Collins, 1996; Rutter, 1996).
From 2 to 10 genes are believed to be involved (Bailey et al, 1996).

Individual differences in susceptibility to mercury are said to arise from genetic factors
and these too may be multiple in nature (Pierce et al, 1972; Amin-Zaki, 1979). They
include innate differences in (i) the ability to detoxify heavy metals, (ii) the ability to
" maintain balanced gut microflora, which can impair detoxification processes, and (iii)
immune over-reactivity to mercury (Nielson and Hultman, 1999; Hultman and Nielson,
199; Johansson et al, 1998; Clarkson, 1992; EPA, review 1997, p.3-26). Many autistic
children are described as having (i) difficulties with detoxification of heavy metals
(Edelson & Cantor, 1998), possibly due to fow glutathione levels (O'Reilly and Waring,
1693), (i1) intestinal microflora imbalances that can impede excretion (Shattock, 1997),
and (iii) autoimmune dysfunction (Zimmerman et al, 1993). These characteristics might
be reflective of the underlying “susceptibility genes” that predispose to mercury-induced
sequelae and hence to autism.

As noted above, autism family studies show an exceptionally high concordance rate of
90% for identical twins. Most environmental factors, such as a postnatal viral infection,
tend not to be present at exactly the same time or at the same level or rate for each twin.
This would cause a difference in phenotype expression, and thus postnatal environmental
influences in general reduce the concordance rate for identical twins. However, given the
extremely high vaccination rate and the high likelihood of vaccination of one twin at the
same time and with the same vaccines as the other twin, mercury-induced autism via
vaccination injection, even though it is an environmental factor, would still lead to the
high concordance rate seen in twins.

Furthermore, among identical twin pairs, the 90% concordance rate is for the milder
phenotype: if one twin has pure classic autism, there is (i) a 60% chance that the other
twin will have pure classic autism; (i1} a 30% chance that the other twin will exhibit some
type of impairment falling on the autism spectrum, but with less severe symptoms; and
(itf) a 10% chance the other twin will be unimpaired. The difference in symptom severity
among the 40% of monozygotic pairs who do not exhibit classic autism may arise from
cither (i) a different vaccination history within pairs, or (ii) the tendency of thimerosal o
“clump” or be unevenly distributed in solution, so that one twin might receive more or
less mercury than the other. One study found a 62% difference in the mercury
concentration of ampoules drawn from the same container of immunoglabulin batches
contatning thimerosal {(Roberts and Roberts, 1979).
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f. Course of Disease

Age of onser; Autism emerges during the same time period as infant and toddler
thimerosal injections during vaccinations. As noted above, the recommended childhood
vaccination schedule from 1991 to 1999 has called for injections of thirnerosal starting at
birth and continuing at 2, 4, 6, and approximately 15 months (Halsey, 1999); a similar
schedule occurred prior to this time but for DTP alone. In the great majority of cases, the
more noticeable symptoms of autism emerge between 6 and 20 months old — and mostly
between 12 and 18 months (Gillberg & Coleman, 1992). Teitelbaum et al (1998), who
have claimed the ability to detect subtle abnormalities at the youngest age so far, have
observed these abnormalities at 4 months old at the earliest, the exception being a
“Moebius mouth” seen at birth in a small number of subjects.

" Symptoms of mercury poisoning do not usually appear immediately upon exposure,
although in especially sensitive individuals or in cases of excessive exposure they can
(Warkany and Hubbard, 1953; Amin-Zaki, 1978). Rather, there is generally a preclinical
“silent stage,” seen in both animals and humans, during which subtle neurological
changes are occurring (Mattsson et al, 1981). The delayed reaction between exposure and
overt signs can last from weeks to months to years (Adams et al, 1983; Clarkson, 1992;
Fagala & Wigg, 1992; Davis et al, 1994; Kark et al, 1971). Consequently, mercury given
in vaccines before age 6 months would not in most individuals lead to an observable or
recognizable disorder, except for subtie signs, prior to age 6-12 months, and for some
individuals, symptoms induced by early vaccinal Hg might not emerge until the infant
had become a toddler (Joselow et al, 1972).

A few autism researchers have suggested a prenatal onset for autism (Rodier et al, 1997;
Bauman & Kemper, 1994), which would preclude a vaccinal-mercury etiology. Others,
however, have evidence that suggest post-natal timings (Bailey, 1998; Courchesne, 1999,
Bristol Power, NICHD, Dateline Interview, 1999). The general consensus at this point is
that the timing cannot be determined (Bailey et al, 1996; Bristol et al, 1996); and, further,
that there is “little evidence” that prenatal or perinatal events “predict to later autism”
(Bristol et al, 1996), even though clustering of adverse effects (suboptimality factors) are
associated with autism (Prechtel, 1968; Bryson et al, 1988; Finegan and Quarrington,
1979). There is also a general agreement that, in the great majority of cases, autistic signs
emerge among infants and toddlers who had looked “normal”, developed normally, met
major milestones, and had unremarkable pediatric evaluations (Gillberg & Coleman,
1992; Filipek et al, 1999; Bailey et al, 1996), so that autism presents as an obvious
deterioration or regression, either before age two or before age three (Baranek, 1999;
Bristol Power, NICHD, Dateline Interview, 1999; LeWine, 1999).

It is worthwhile to note that early and intensive educational and behavioral intervention
can produce dramatic gains in function, and the gains made by these children “may be
somewhat unique among the more severe developmental disabilities” (Rogers, 1996),
This phenomenon further suggests that autism arises from an environmental overlay
rather than being purely an organic disease. Additionally, at least one study has reported
that “re-education and physical treatment” can improve outcomes in mercurialism (Amin-
zaki, 1978).
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Emergence of symptoms: The manner in which symptoms emerge in many cases of
autism is consistent with a multiple low-dose vaccinal exposure model of mercury
poisoning. From a parent's and pediatrician's perspective, such an individual is a
“normal” looking child who regresses or fails to develop after thimerosal administration.
Clinically relevant symptoms generally emerge gradually over many months, although
there have been scattered parental reports of sudden onset (Filipek, et al, 1999). The
initial signs, occurring shortly after the first injections, are subtle, suggesting disease
emergence, and consist of abnormalities in motor behavior and in sensory systems,
particularly touch sensitivity, vision, and numbness in the mouth (excessive mouthing of
objects) (Teitelbaum et al, 1998; Baranek, 1999). These signs persist and are followed by
parental reports of speech and hearing abnormalities appearing before the child’s second
* birthday (Prizant, 1996; Gillberg & Coleman, 1992), that is, within several months of
when additional and final injections are given. Finally, in year two, there is a full
blossoming of ASD traits and a continuing regression or lack of development, so that the
most severe expression of symptoms occurs at approximately 3-5 years of age. These
symptoms then begin to ameliorate (Church & Coplan, 1995; Wing & Attwood, 1987;
Paul, 1987). The exceptions are the subset of those with regression during adolescence or
early adulthood, which may involve onset of seizures and associated neurodegeneration
(Howlin, 2000; Paul, 1987, Tuunanen et al, 1996, 1997, 1999),

As in autism, onset of Hg toxicity symptoms is gradual in some cases, sudden in others
(Amin-Zaki et al, 1979 & 1978; Joselow et al, 1972; Warkany and Hubbard, 1953). In
the case of organic poisoning, the first signs to emerge are abnormal sensation and motor
disturbances; as exposure levels increase, these signs are followed by speech and
articulation problems and then hearing deficits (Clarkson, 1992), just like autism. Once
the mercury source is removed symptoms tend to ameliorate (though not necessarily
disappear) except in instances of severe poisoning, which may lead to a progressive
course or death (Amin-Zaki et al, 1978). As in autism, epilepsy in Hg exposure also
predicts a poorer outcome {Brenner & Snyder, 1980).

Long term progrosis. The long term outcomes of ASD and mercury poisoning show the
same wide variation. Autism is viewed as a lifelong condition for most; historically,
three-fourths of autistic individuals become either institutionalized as adults or are unable
to live independently (Paul, 1987). There are, however, many instances of partial to full
recovery, in which autistic traits persist in a much milder form or, in some individuals,
disappear altogether once adulthood is reached (Rogers, 1996; Church & Coplan, 1994,
Szatmari et al, 1989; Rimiand 1994; Wing & Attwood, 1987).

Upon exposure, mercury entering the bloodstream tends to accumulate in tissues and
organs, primarily the brain (Koos and Long, 1976; Lorscheider et al, 1995). Once inside
tissues, and particularly the brain, mercury will linger for years, as shown on X rays of a
poisoned man 22 years after exposure (Gosselin et al, 1984), as well as autopsies of
humans with known mercury exposure {Pedersen et al, 1999; Joselow et al, 1972) and
primate studies (Vahter et al, 1994). The continued presence of mercury in organs and
the CNS in particualr would explain why autistic symploms might persist, why
researchers such as Zimmerman or Singh would detect an on-going immune reaction,
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why epilepsy might not emerge until adolescence, or why sulfate transporters in the
intestine or kidney might continue to be blocked.

Nevertheless, despite the continued presence of Hg in tissue, the degree of recovery from
mercurialism varies greatly. Even in severe cases, there are reports of full or partial
recovery (e.g., Adams et al, 1983; Vroom & Greer, 1972; Amin-Zaki et al, 1978). In less
severe cases, especially those in which exposure occurs early in life, the more severe
symptoms may ameliorate over time, but milder impairments remain, especially
neurological ones (Feldman, 1982; Yeates & Mortensen, 1994; Amin-Zaki, 1974 & 1978;
Mathiesin et al, 1999; Vroom and Greer, 1972; EPA 1997, pp.3-10, 3-14, and 3-75). The
wide variation In outcome is believed to be due, again, to individual sensitivity to
mercury, in this case, the ability of some victims to develop “immunity” or a “tolerance”
" to Hg even when the metal is still present in tissue {Warkany & Hubbard, 1953).

Course of Disease:
Typical Autism & Ingested Organic Mercury

Tvpical Antism Progression & Thimerosal Administration

. Birth 2 mos 4 mos 6 mos i3 mos 2yrs 3-5yrs | 6-18yrs i Adults

Hg dose | Hgdose | Hgdose | Hgdose | Hgdose

Delay Delay subtle subtle definite full array | Heightof | Sympto Occasion
{no (no signs — signs - of symptom m -al full or

signs). signs} move- sensory symptoms | severty | ameliora- partial
ment tion recovery

Temporal & Dose-Response Relationship for Effects of Ingested Methylmercury

Hgdose | Delay | 1%sign | 2™sign~| 3sign~ | 4%sign~ | fullaray | Sympto full o
(no - move- speech/ hearing of symp- m partial
signs}) SENsSory ment art- woms ameliora- | recovery
iculation tion {or
death}

g. Thimerosal Interaction with Vaccines

As noted above, for most ASD children symptom onset is gradual, but for a significant
minority it is sudden. Additionally, many parents believe there is a connection between
their child’s autism and his or her immunizations. The Cure Autism Now Foundation, for
example, reports that half the parents who call its hotline mention such a connection
{Portia Iversen, CAN president, personal communication). The association extends not
only to the mercury-contaiming vaccines — DTP/DTaP, HIB, and Hepatitis B ~ but also to
those without thimerosal, particularly the MMR (Bernard Rimland, president, Autism
Research Institute, personal communication). Parents may describe a variety of post-
vaccine scenarios: a fever followed by a short recovery period and then a more gradual
symptom onset; onset of symptoms immediately and suddenly after inoculation with or
without fever; or even a mildly impaired child whose condition worsened after
vaccination {CAN Parent Advisory Board Internet list; St. John's Autism Internet list).

While it is possible that any temporal association between vaccination and emergence of
auntism is due fo chance, Warkany and Hubbard, who successfully proved the connection
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between acrodynia and mercury poisoning to the medical community 50 years ago, offer
alternate explanations. In their 1953 article in Pediatrics, they made the following points:

(@

(b)

(c)

They noted that high fever accompanied by a rash after mercury administration
can be signs of a “typical, acute, mercurial reaction,” and “acrodynia may follow,
immediately or after short intervals, acute idiosyncratic reactions to mercury.”
This reaction was independent of hypersensitivity to mercury, as detected from
skin tests, as they reported that only 10% of acrodynia victims responded
positively to Hg on patch tests.

Thus in ASD, the fevers and deteriorations seen by parents immediately after a
thimerosal-containing vaccine injection may be a systemic reaction (and not a
hypersensitivity response) to the mercury content, and this reaction may
subsequently progress to the emergence of autism, just as topical mercury
administration produced fever and then acrodynia over 50 years ago.

Warkany and Hubbard provided some tentative observations that the
administration of a vaccine, irrespective of whether or not it contains thimerosal,
can set off a reaction to any mercuric compound that may also be given to a child,
which in the case of acrodynia, would be topical mercury in powders or rinses.
This inter-reactivity might explain the pronounced effects from the MMR among
subsequently-diagnosed autistic children:

“[One patient] underwent a fourteen day course of antirabies
injections six weeks before outbreak of acrodynia. Ten days after
completion of the therapy she was treated with ammoniated
mercury ointment and subsequently acrodynia developed...[In
another case] antirabies treatment preceded the disease by three
months. In several children various immunization procedures
preceded the onset of acrodynia in addition to [topical] mercurial
exposure. This could be purely coincidental or the vaccination
material may play a role as an accessory factor. It is noteworthy
that many vaccines and sera contain small amounts of mercury as
preservatives which are injected together with the biologic
material. These small amounts of mercurial compounds could act
as sensitizing substances. In several instances vaccination against
smallpox preceded the development of acrodynic symptoms, and
some patients were exposed to bismuth, arsenic, lead, and
antimony in addition to mercury. Such observations deserve
attention.”

Finally, these two researchers observed that some individuals would react to
mercury and then, upon re-exposure, not show any effects, i.e., they had acquired
an unexplained tolerance to it. In other cases, Hg sensitivity would be maintained.
Rarely, though, would reactivity occur with the first dose: “more often the patient
tolerates several” before the reaction occurs.
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“The organism can harbor appreciable amounts of mercury while
remaining in perfect health, and then, for unknown reasons, these
innocuous stores of mercury become toxic. It seems in such cases
as if the barriers which held the mercury in check break down
without provocation, or as if the mercury had been converted from
a nontoxic to a toxic form...”

In ASD, this delayed sensitivity would explain why some might develop autism
later, not after the first few vaccines, and it would also explain in part why the
more vaccines that are given, the more likely it is that a given individual will
develop a reaction since there are more “sensitizing™ opportunities. Importantly,
in susceptible individuals, the reactions described by Warkany and Hubbard are
likely to occur if mercury's presence occurred via injected thimerosal.
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IV. DETECTION OF MERCURY IN AUTISTIC CHILDREN

[n the past, hair, urine, or blood tests from autistic subjects have mostly found lead rather
than mercury (Wecker et al, 1985), but this is likely due (i) to lead’s pervasiveness in our
environment, coupled with autistic children’s pica tendencies and general inability to
detoxify any heavy metal (LaCamera and LaCamera, 1987; Edelson & Cantor, 1998); (ii)
to the difficulty in detecting Hg, especially in older children exposed early in life, since
remaining mercury is sequestered in tissue; and (iii) to the greater affinity of standard
chelators used in challenge tests (e.g., DMSA) for lead over mercury, making lead more
readily detectable in such exams (Frackelton and Christenson, 1998).

More recently, a number of parents of younger autistic children, in whom mercury is
more likely to be detectable, have reported higher than expected levels of mercury in hair,
blood, and urine samples. Cases studies are listed below, and more are in the process of
documentation. Several parents have also noted improved function after chelation.

The Case Studies

We are providing data from several retrospective case studies of autistic children with
associated tissue mercury burdens. In each case we have tried to identify potential
sources of exposure, although we have not been able to identify the exact amounts in
some cases due to inadequate documentation. This information does not purport to be a
rigid scientific study, but rather an initial effort to demonstrate that there may be a
problem with mercury toxicity in children with autism. Qur primary objective is to show
that considerable amounts of mercury are found in the bodies of some autistic children.
The data we present were derived from many sources: hair, urine and blood. Some of the
samples were baseline and others were obtained utilizing a provocative agent, either
DMPS or DMSA. Typically a single dose of DMPS will provoke more mercury from the
tissue than a single oral dose of DMSA. Excretion levels will also vary depending on the
amount of DMPS or DMSA given. There are also variations among these factors in the
case studies.

Identifier: 0001SM Sex: M Age: 5 DOB: 4-25-94

Prenatal and Postnatal History: Premature contractions, which required bedrest during
the 2nd and 3rd trimesters. Scheduled C-section at term with good apgars. Birth weight
& Ibs. 3 oz. Vomiting milk based formula, which subsided with a switch to soy formula
at 2 months,

Developmental Landmarks: Completely normal development, meeting all
developmental milestones until 20 months of age. Speech present with two word
phrases.

Regression and Symptoms: At 20 months an unexplained loss of speech and eye
contact {lateral gaze). He began lining up trains, developed preservations, and showed a
marked decrease in attention. Diagnosed autistic at 26 months of age. Formal
psychological evaluation at 30 months found expressive speech at 14-16 months,
cognitive at 12-18 months, fine motor at 18 months, and play skills at 12 months. He
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was described as withdrawn with alternating inattention or repetitive manipulation of
abjects.

Exposure Sources: He received multiple vaccines with thimerosal preservatives his first
year, including influenza vaccine, The documented exposure the first year was 136.5meg
mercury. Mother with 1 amalgam filling and minimal dietary exposure. Child with no
dietary exposure the first year of life. Families estimated consumption of seafood 3
times monthly.

Mercury Levels: Hair mercury 2.6 mecg with a norm reference of less than 2meg.
DMPS provacation (3mg per kg. IV} 7-7-99 resulted in 87 meg mercury per g urinary
creatine.  Intermittent treatment with oral DMSA continued for 2 meonths with
normalization of hair mercury levels.

Response to Treatment: Parents claim significant improvement in speech and
behavior, also documented on neuropsychological evaluation on 1-14 and 1-21-00. “His
ability to use language for social purposes has clearly increased and he could maintain
exchanges for several turns without excessive difficulty. He has improved in his ability
to initiate interactions and invitation to other children to play. Academic function at or
above grade level. Impressive and highly encouraging rate of progress.”

Identifier: 0002CM Sex: M Age: 5 DOB: 12-1-94

Prenatal and Postnatal History: Unremarkable prenatal course. Birth weight 81bs.80z.
Maintained above the 95th percentile for height and weight the first year of life.

Developmental Landmarks: All early developmental landmarks - crawling, walking,
and talking - were obtained on schedule,

Regression and Symptoms: Child went from age appropriate to severe autistic
regression between 18 to 20 months. He lost speech. eye contact and became inattentive
and withdrawn, Symptoms at 3 years include extreme thirst, echolalia, toe walking, high
pain threshold, sleep disturbances, hyperactivity and obsessive behaviors.

Exposure Sources: No maternal amalgam history and minimal dietary exposure. He
received all recommended vaccines, although without manufacturer data we are unable
to calculate total exposure at this time. Known exposure from hepatitis B vaccine, 37.3
meg mercury.

Mercury Levels: Hair mercury was 2.21ppm at 3 years and 3 months of age with a lab
reference of 0-1.5ppm. DMPS provocation utilizing 3 mg. DMPSikg given IV revealed:

46 micrograms of mercury / g creatine on 12-18-98

86 micrograms of mercury / g creatine on 3-25-99

46 micrograms of mercury / g creatine on 7-27-99

36 micrograms of mercury / g creatine on 9-30-99

Normal reference for urinary mereury 0-3 micrograms / g creatine.
Between DMPS infusions the child received DMSA 100 mg. orally two days a week,
with glutathione 75 mg. twice daily. glycine 900 mg. on day prior to DMSA and glycine
900 mg. on DMSA treatment days.
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Response to treatment: On 3-22-00 the parents reported marked behavioral
improvement, particularly over the past two months. He now responds to his name and
follows instructions. He has developed original speech without echolalia, and obsessive
behaviors have declined.

Identifier; 0003HC Sex: M Age: Jyr. limo. DOB: 4-11-96

Prenatal and Postnatal History: Prenatal history was unremarkable. Infant was
thought to be 4 weeks premature, although birth weight was that of a term infant at 8bs.
6oz. He developed jaundice shortly after birth and was treated with phototherapy. He
was briefly given antibiotics for a suspected infection the first 3 days of life.

Developmental Landmarks: Parents report that his development was normal until 12
months. He was crawling but did not begin to walk until 18 months of age with the
support of a walker.

Regression and Symptoms: Some concerns at 13 months, marked regression at 16
months. Six to seven spoken words in use at 12 months were entirely lost. Vacant stares
predominated and he began biting his hands. Officially diagnosed autistic at 2 1/2 years
of age.

Exposure Sources: Mother had § amalgams. He also received exposure via vaccine, but
total dose is not available at this time.

Mercury Levels: Hair mercury at 2 years 7 months was betow detection limits. DMSA
provacative protocol with 10 mg per kg per dose three times daily for three days with 24
hr urine screen for heavy metals day 2 revealed:

3.2 micrograms of mercury / g creatine on 6-21-99

28 micrograms of mercury / g creatine on 9-13-99

13 micrograms of mercury / g creatine on 10-12-99

Normal lab reference 0-3 meg Hg per g creatine.

Response to treatment: Parents feel certain that DMSA chelation has resulted in
improvement in their son. They noticed aimost immediate improvement during the three
days of treatment along with dramatic improvement the past six months, He is “much
more with it and curious about his world”. Although he is still not talking, he is having
frequent vocalizations. He just started running for the first time 6 weeks ago.

Identifier: 0004WR Sex: M Age: 6 DOB: 2-2-94
Prenatal and Postnatal History: Prenatal history unremarkable with the exception of
breech presentation. C-section preformed and apgars were 9 and 10. Birth weight, 8ibs.

{1oz. Normal postnatal course.

Developmental Landmarks: He easily met and exceeded all early developmental
landmarks and was described as 2 pleasant, happy baby.
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Regression and symptoms: Shortly after his first birthday he developed numerous
infections and was hospitalized for a respiratory illness. He received antibiotics,
steroids, and oxygen and was discharged on day three. By 15 months he had lost speech
and interaction. At 18 months he developed a very limited diet with bouts of bloody,
culture negative diarrhea. Officially diagnosed autistic at S yrs, although he had been
receiving services for autism from the school system since age 3.

Exposure sources: This child received all early vaccines with thimerosal preservative,
At 2 months of age he received 62.5 mcg of mercury which represented a 125 fold
increase above EPA guidelines based on his weight. This occurred again at 4 months,
62.5 meg mercury and 50 meg mercury at 6 months, 11 months 12.5mcg mercury and at
18 months, 50 meg mercury for a total of 237.5 mcg of mercury. Mother also reports 5
dental amalgams and minimal dietary exposure. Child has never eaten fish or seafood.

Mercury Levels: Hair analysis from 20 months revealed 4.8 ppm mercury with a
reference range of 0-lppm and aluminum 40.2 with a reference of 0-9ppm. Note this
sample was not sent for analysis until the child was already 5 1/2 years at which time the
mother became aware of his early mercury exposure from vaccines. A subsequent
analysis at 5 ¥; years revealed normal levels of mercury and elevated lead 1.14 ppm with
a normal reference 0-0.5, aluminum 23.2, and antimony 0.017 with reference of 0-0.03
and bismuth 0.19 with reference of 0-0.11. Initial treatment with oral DMSA removed
17 meg per g creatine lead with reference 0-15 meg per g creatine. Oral cyclic chelation
was continued for § cycles with lead again present at 15 meg per g creatine down to
normal levels at the Sth cycle.

Response to treatment: Parents report marked improvement with each round of
chelation. The last two cycles were not as pronounced as the first 3 cycles of treatment.

An increase in spontanecus language and a general overall increase in all areas of

functioning were also noted.

Identifier: 00057H Sex: M Age: 10 DOB: 5-28-89

Prenatal and Postnatal History: Unremarkable pre- and postnatal course. Term
vaginal delivery. Pitocin given for failure to progress. Birth weight 7 Ibs. 14 oz., good
apgars.

Developmental Landmarks: Mother reports he was a very alert and pleasant infant
who easily obtained all his early developmental landmarks with the exception of
crawling. He progressed directly to walking at 8 ¥: months. He began to babble and had
developed some speech the first year of life, which did not progress.

Regression and Symptoms: Parents were concerned about his speech delay but
attributed it to other factors. He also developed a very picky diet with a preference for
starches. He also would line up toys and repeat phrases but was not officially diagnosed
autistic until 5 years of age.

Exposure Sources: Mother with-multiple dental amalgams. DPT vaccine known to have
mercury 25 meg per dose at 2.4.and 6 months. Child did eat fish sticks as a toddler but
parents switched to only farm raised fish.
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Mercury Levels: A 24 hour heavy metal challenge at 9 years of age removed 67 meg of
mercury. Unfortunately, the parents were not able to financially afford further treatment
at that time, '

Identifier: 0006MA Sex: M Age: 4 V2 yrs. DOB: 8-24-95

Prenatal and Postnatal History: Uncomplicated pregnancy, term vaginal delivery,
apgars 9 and 10, birth weight 7 Ibs. 6 oz. Quickly learned to breast feed, unremarkable
postnatal history.

Developmental Landmarks: Easily met all early developmental milestones. Described
as being very social with good eye contact. He was saying Mama, bye-bye, and babbling
at 14 months.

Regression and Symptoms: According to the parents, at 16 to 17 months he began to
slide into his own world. He stopped responding to his name and making eye contact.
He also lost language and social interactions. Parents also report muted emotions.

Exposure Sources: This infant was exposed to 100 mcg mercury the first six months of
life via vaccines. No dietary exposure from seafood or fish to the child. Mother with 9
amalgam fillings and only occasional fish consumption during pregnancy.

Mercury Levels: Hair analysis without mercury detection. Heavy metals challenge
urine 8.6 meg / g / creatine with a norm reference of 0-2.5 meg / g / creatine at 3 years 8§
months of age. He is currently undergoing cyclic chelation therapy with oral DMSA.

Response To Treatment: Parents report that his level of awareness, eye contact,
emotions, and receptive and expressive language have all improved since starting the
chelation program.

Identifier: 0007EK Sex: M Age: S DOB:12-10-94

Prenatal and Postnatal History: Uncomplicated prenatal and posmatal history. Birth
weight 8 lbs., apgars 9and 9.

Developmental Landmarks: Easily met all early milestones, Parents report precocious
language skills. At 10 months he was talking with phrases “oh, there it is.”

Regression and Symptoms: At {2 months there was a major and obvious reversal in
behavior.  Speech, social interaction. and laughter began to fade away rapidly. He
began toe walking, lost eye contact, grew inattentive, and developed repetitive behaviors.

Exposure Seurces: Mother with 8 dental amalgams, no fish consumption. Infant
received thimerosal in vaccines, but unable to calculate exposure at this time. At 3 years
of age 8 amalgam fillings were placed with an initial improvement in behavior for 3
weeks. then a decline to a level much worse than before the dental work with progressive
decline.
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‘Mercury Levels: Prior to chelation non-detectable, 12-27-99. DMPS IM + oral
DMSA/EDTA and DMSA/EDTA supp. (unspecified doses}.

2-19-99 41 meg / g creatine of urinary mercury.
DMSA supp. 250mg bid were used 3 x week, every other week subsequent to
provocation testing. Oral DMSA provocation for urinary Hg pending.

Response to Treatment: Multiple dietary and secretin infusions are concurrent to the
DMPS/DMSA chelation, but mother is firmly convinced that the latter are contributing
to excellent behavioral and somatic gains. Improvement in eye contact within 2 days of
DMSA is evident. Improvement in speech, sociability and playing with toys are seen
consistently right after DMSA and are reported to be on a gradual upward trend. A full
sentence was uttered on or about 3-1-00.

" In addition to the above case studies, we have collected preliminary data on three autistic
children who have not undergone chelation. These children also exhibit elevated levels of
mercury.

Datz on Non-Chelated ASD Children

Age Sex Mercury level and source of sample
2 ¥ yrs. Female Heavy metal hair analysis 5.6ppm _(refrange 0-2)
4% vrs. Male Hair analysis 1.2ug/g (ref. <0.4) PRBC 184 {ref <9)
S yrs. Male Hair analysis 1.8 ppm PRBC 18.3 (ref.<9)
Discussion

Several observations from these case studies deserve mention. One is that all of the
children experienced a regressive form of autism. Other findings are that (i) low levels of
mercury in hair may be associated with large amounts of mercury excretion on
provocation and (ii) initial levels of provoked mercury may not be as high as subsequent
ones. Mercury in the hair will only reflect a current or recent exposure of approximately
one year or the body's active detoxification of mercury. This was evident in a child with
non-detectable levels of mercury in the hair and positive levels on provocation.

In the case studies there is also a trend of higher numbers for mercury in younger children
{20 month hair sample of 4.8 ppm and 2 % year hair sample of 5.6 ppm). This may be
related to the fact that the testing was performed closer to the time of exposwre. Hair
levels of mercury greater than 5.0 ppm are considered diagnostic for mercury poisoning
{Applied Toxicology, 1992). Among the majority of these case studies much more
modest elevations of mercury, if detected at all, were associated with high levels of
provoked mercury.

There are no standards for provoked levels of mercury in children in the context of
behavioral disorders. Therefore, we surveyed a large number of physicians treating
adults with chronic health problems diagnosed as secondary to mercury. These clinicians
advise that tolerable limits may vary according to the general health of the patient and
associated health problems. All consulted agreed that in adults excretion of 50 meg of
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mercury per gm creatine after intravenous DMPS challenge is worrisome. We submit
that the concern level for children should be even more stringent. High levels of mercury
are demonstrated in some children without a history of fish consumption, amalgam
burden, or kmown environmental exposure, suggesting the role of vaccines as a
contribution to body burden.

The families who submitted these case histories wanted to tell their stories because their
children are noticeably improved after treatment for mercury. Whether this improvement
was sudden or gradual, the parents are convinced that lessening the mercury and heavy
metal burden has helped their child. They ask us to request support for much needed
research in this area.
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DISCUSSION

How reasonable is it to claim that the most common form of autism, where there is
normal development and then regression, could be caused by mercury poisoning? There
are several reasons to believe that this process has indeed occurred.

Diagnostic Criteria Are Met

Medical literature demonstrates that mercury can induce autism-spectrum traits, and this
association extends to mercury’s localization within specific brain nuclei. In attempting
to address “the totality of the syndrome” (Bailey et al, 1996), we have shown that every
major characteristic of autism has been exhibited in at least several cases of documented
mercury poisoning, and that every major area of biological and neurological impairment
- implicated in ASD has been observed with Hg exposure. Recently, government-directed
studies have revealed that the amount of mercury given to infants receiving vaccinations
exceeds safety levels. The timing of mercury administration via vaccines coincides with
the onset of autistic symptoms. Case reports of autistic children with measurable mercury
levels in hair, blood, and urine indicate a history of mercury exposure along with
inadequate detoxification. Thus the standard criteria for a diagnosis of mercury poisoning
in autism, as outlined at the beginning of this paper, are met. In other words, mercury
toxicity is a significant contributing factor or primary etiological factor in many or most
cases of autism.

Unique Form Would be Expected, Implicates Vaccinal Thimerosal

Symptoms manifested in mercury poisoning are diverse and vary by the interaction of
variables such as type of mercury, age of patient, method of exposure, and so forth.
Thus, although it could be argued that in all the thousands of cases of past Hg poisonings,
no instance of autism could be found, such an argument fails to take into account the
possibility of unique expression. It would be comparable to saying that, because in all the
cases of Minamata disease no instance of acrodynia could be found, then acrodynia could
not be caused by mercury poisoning. Since there are no case reports or systematic studies
in the literature of the effects of intermittent bolus doses of injected ethylmercury on
“susceptible” infants and toddlers, it would be reasonable to expect that symptoms arising
from this form of mercury poisoning would present as a novel disease. In fact, given the
high neurotoxicity of organic mercury, its known psychological effects, and the age at
which it has been given in vaccines, it would almost be a given that the “novel disease”
would present as a neurodevelopmental disorder like autism.

Conversely, the fact that autism meets the diagnostic criteria for mercury poisoning, vet
has never been described as a mercury-induced disease, requires that the disorder must
arise from a mode of mercury administration which has not been studied before. This
would rule out other known sources of Hg like fish consumption or occupational mercury
hazards, as these have been well characterized. It is possible that another under-
investigated mercury route, such as maternal Hg exposures (e.g., from vaccinations,
thimerosal-containing RhoGam injections during pregnancy, or dental fillings) or infant
exposures to thimerosal-containing eardrops or eyedrops, might be a factor, and this
cannot be ruled out.
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Historical Precedent Exists

There is a precedent for large scale, undetected mercury poisoning of infants and toddlers
in the syndrome that came to be known as acrodynia or pink disease. For over 50 years,
tens of thousands of children suffered the bewildering, debilitating, and often life-long
effects of this disease before its mercury etiology was established, as Ann Dally relates in
The Rise and Fall of Pink Disease (1997, excerpts):

"Acrodynia is a serious disease that was common, at least in children’s clinics,
during the first half of the present (20th) century. Reports abound of children too
miserable to acknowledge their mothers, such as the child who kept repeating, “1
am so sad.” One unhappy mother was quoted as saying, “My child behaves like a
mad dog.” In most cases the condition improved spontaneously, but was often
regarded as chronic. Mortality varied from 5.5% to 33.3% and was usually about
7%. Most physicians who speculated on the causes of pink disease believed in
either the infective or the nutritional theory. No one seems to have suggested that
it might be due to poisoning. It was a tradition to advise student doctors to freat
cases of difficult teething with the mercury powders that were eventually to be
revealed as the cause of the disease. The ill-effects of mercury on the mouth had
been known at least since the time of Paraclesus, but it was not until 1922 that the
pediatrician, John Zahorsky, commented on the similarity between pink digease
and mercury poisoning. He dismissed rather than pursued his new idea of possible
mercury poisoning and suggested a theory that was more in tune with current
fashion. Most doctors, even those skilled in the use of calomel, associated
mercury poisoning with adults (syphilis, industrial poisoning, hatters shakes)
rather than with infants. By 1935 the disease was seen in every children’s out-
patient clinic.

The mystery began to be solved in 1945 by Dr. Josef Warkany, of the Cincinnati
Children’s Hospital. He and his assistant found large amounts of mercury in the
urine of a child with pink disease. They did not publish their findings until 1948,
but it is noteworthy that the news seems not to have spread through the small and
tightly knit pediatric world, where everyone knew everyone else. It was probably
because the idea was unfashionable and contrary to the conventional wisdom. The
theory that mercury poisoning caused pink disease was gradually accepted, but
against resistance, particularly by older men and those in powerful positions.
Mercury was withdrawn from most teething powders after 1954, initially through
voluntary action by the manufacturers because of adverse publicity and probably
in the hope of avoiding statutory prohibition. Pink disease almost disappeared.
Later in the decade the theory was widely accepted and soon pink disease was no
longer part of the usual pediatric out-patient clinic.”

Thus, like acrodynia before it, autism may in fact be “just another” epidemic of mercury

poisoning, this time caused by childhood vaccinal mercury rather than infant teething
powders.
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Barriers Preventing Earlier Discovery Are Removed
The priorities and methods of research experts in the autism and mercury fields have
prevented the association between mercurialism and ASD to be recognized until recently.

The effects on humans of mercury-containing medicinals and home remedies used to be
studied quite regularly by medical researchers (Warkany and Hubbard, 1953); but since,
aside from vaccinal thimerosal, such products have declined dramatically in number since
the 1950s and 1960s, most mercury researchers today focus on biochemical studies or
environmental sources like fish and coal plants. Some mercury experts seem surprised to
learn that Hg is present in infant vaccines (authors’ personal experience), and as recently
as 1997, when the EPA released its massive review of extant mercury research, vaccines
were not even mentioned as a potential source. Thus it is not surprising that mercury
experts have never investigated thimerosal as they have, say, contaminated whale meat
" consumption in the Faroes Islands or Hg exposure among Amazonian goldminers.

Likewise, it is not surprising that neither mercury experts nor autism professionals have
ever investigated autism as a possible disease of mercury exposure. Since its discovery by
Kanner, autism has been characterized in almost exclusively psychological terms. The
descriptions have been such that the symptoms would be essentially unrecognizable as
manifestations of poisoning to any mercury expert not looking closely. A perfect
example is Kanner himself, who recorded feeding problems and vomiting in infants and
concluded: “Our patients, anxious to keep the outside world away, indicated this by the
refusal of food.” Bruno Bettleheim, who dominated autism discourse in the 19505 and
1960s and blamed the entire disorder on “refrigerator mothers” who forced the
withdrawal of the child, asserted, "the source of the anxiety is not an organic impairment
but the child's evaluation of his life as being utterly destructive” (1967, reported in ARI
Newsletter). In 1987, Robert Sternberg would propose a “unified theoretical perspective
on autism” by defining the disorder in terms of a “triarchic theory of intelligence,” and in
the same publication Lorna Wing and Anthony Attwood would write:

“Sometimes young autistic children will stand in a dejected posture, with
tears streaming down their faces, as if they suddenly felt their helplessness
in the face of a world they cannot understand.”

Even as recently as 1995, a typical slate of articles in the dominant Journal of Autism and
Developmental Disorders (April 1995) would consist of eight psychological pieces
(example: “Generativity in the Play of Young People with Autism”) and one biomedical
one {on biopterin). Thus biomedical research in autism existed, but it was mostly
relegated to the margins as psychology held center stage, and the symptomatic
characteristics of autism continued fo be presented in accord with psychological biases.

In the latter part of the 1990s, the situation on both sides changed. Congressional mandate
led to the public quantification of the cumulative amount of mercury in vaccines, raising
interest in understanding its effects. Parent organizations like CAN and NAAR, working
with the NIH and other researchers, engineered an autism research agenda which is more
heavily focused on underlying physiological mechanisms of the disease. With parents
already suspecting a vaccine-autism link, the environment was right for investigations
focused on the link between vaccinal mercury and autism.
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MEDICAL & SOCIETAL IMPLICATIONS

Affected Pepulation
The NIH (1999, web site) estimates that there are nearly half a million Americans who |
suffer from autism, a devastating, debilitating, and lifelong disorder. Given the role of .
thimerosal as a major contributing factor in ASD, basic and clinical research efforts
should be focused on understanding how mercury leads to autism in susceptible
individuals and on finding effective methods to address the resulting Hg damage. Such
research might focus on the following areas, with others undoubtedly still to be
identified:

{a) Chelation methods which will work across all body tissues and especially the brain.
The current standard chelators ~ DMPS and DMSA - appear unable to cross the
blood-brain barrier. Other promising but less studied chelators like alpha lipoic acid
can cross the bbb (Fuchs et al, 1997) and should be studied in autism.

(b} Mechanisms to induce immunity to Hg and which might possibly reverse the Th2
shift or IFNg expression which mercury causes. The work of Hu and colleagues
suggests that Hg can cause an immune reaction in any individual, but some are
protected by a counteractive immunosuppressive response, and Warkany and
Hubbard have pointed out that individuals who are Hg-sensitive can later become
“immune”. It may be possible to engineer these responses in autistic individuals
through careful research.

{¢} Mechanisms which might reverse Na-Si transporter blockage in the intestines and
kidney, thereby normalizing sulfate absorption.

{d) Techniques to eliminate the Hg-induced epileptiform activities found in the majority
of autistic children, as outlined by LeWine et al.

{e) Stem cell applications in autism to repair brain damage that occurred during
development.

Other Disorders

As pointed out by David Hartman (1998), mercury’s ability 10 cause a wide range of
common psychiatric disturbances should be considered in their diagnosis, and 1t might
also be productive in developing hypotheses about and designing research studies for
these other disorders. The disorders might include depression, OCD, dementia, anxiety,
ADHD/ADD, Tourette's, and schizophrenia. Mercury may play a role in the etiology of
some cases of these conditions. Coaversely, investigating mercury’s wide ranging effects
upon neurobiological processes may lead to a quicker understanding of the organic
etiologies in these other diseases which are now seen with increasing frequency.

Vaccination Programs .

Universal compliance with the recommended wvaccine schedule is a governmental,
medical, and societal goal, since “vaccines save lives” (CDC). Our goal is not to
negatively impact childhood immunization rates. Instead, we have been careful to
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distinguish between thimerosal and vaccines. Thimerosal is not a vaccine; it is a
preservative. Except for trace amounts, vaccines without thimerosai are currently
available for all routinely recommended immunizations for children under 6 years
(Institute for Vaceine Safety, 1999). Furthermore, it is possible to remove mercury from
existing products. Merck, for example, delivered and received FDA approval for a
thimerosal-free Hepatitis B vaccine in a record-breaking two months from the time the
FDA, publicly encouraged manufacturers to develop thimerosal-free alternatives (Pless,
1999; Merck, 1999). Thus, any issues being raised here are related to how vaccine
programs are run, not with vaccines themselves.

The issues, of course, are: (i) first, how thimerosal was allowed to remain a component of
the immunization program, even after 1953 when Warkany and Hubbard specifically

. named vaccinal mercury as a possible factor in acrodynia, or 1982 when the FDA issued
a notice singling out thimerosal as especially neurotoxic as well as ineffective as a
preservative (Federal Register, 1982); and (ii) second, why thimerosal remains in over 30
vaccine products today (FDA, 1999), and why the FDA, as of March 2000, has only
“encouraged” rather than required the vaccine manufacturers to remove the thimerosal
(William Egan personal communication). Although the CDC has stated that no adverse
effects from thimerosal have been found other than hypersensitivity reactions, the sad fact
is there have been no direct studies on the long term effects of intermittent bolus dosés of
ethylmercury injected in infants and toddlers. As Altman and Bland have aptly
demonstrated (1995), “absence of evidence is not evidence of absence.”

These lapses in vaccine program oversight suggest that vaccine safety studies need to be
bolstered. Current practice is to track adverse reactions only if they occur within one
month of the vaccination. The experience with mercury clearly shows that an adverse
event may not manifest for months if not years. Studies on adverse reactions must
involve long term tracking of patients; they should investigate the impact of multiple
injections as well as compare reactions to vaccines with and without various additives;
and sample sizes need to be large enough to include especially sensitive groups. Finally,
the FDA should require manufacturers to remove all remaining thimerosal from their
vaccines immediately, so that another child is not lost to this terrible disease.

The authors would like to thank the following people for their important contributions to
this article: Amy Rosenberg, Ayda Halker, Andrew Cutler, Edie Davis, Merri Adler-Ross
(Bergen County Community Service Program, Hackensack, NJ), Mark Maxon, Thomas
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Kids at Risk

Chemicals in the environment come under scrutiny as
the number of childhood learning problems soars

By SHEILA KAPLAN AND JiM MORRIS

or more than 40 years, the family shared

the big house and two trailers a mile from

the Monsanto chemical plant, on the west

side of Anniston, Ala. In time, the 18 of

them learned to put up with the rotten-

cabbage odor that wafted through town.
The plant, after all, is what stood between many res-
idents and poverty. Besides, there were family trou-
bles: Jeanette Champion, 44, is nearly
blind and has what she calls a “thinking
problem.” Her 45-year-old brother, David
Russell, can’t read or write. Her 18-year-
old daughter, Misty Pate, has suffered
seizures and bouts of rage. Misty’s 15-
year-old eousin, Shane Russell, reads at a
second-grade level.

The Monsanto plant has made indus-
trial and pharmaceutical chemicals since
the 1930s. But for decades it also satu-
rated west Anniston with polychlorinat-
ed biphenyls. PCBs have long been linked
to cancer. More recently, however, re-
searchers have discovered evidence tying
the compounds to lack of coordination,
diminished 1Q, and poor memory among
children. So when the extent of the PCB
contamination in Anniston finally became
clear a few years ago, a hazy picture came into focus.
Perhaps the multigenerational problems of some
families were not the result of poverty or bad genes.
Perhaps they were caused by the chemicals in the
ground.

More than 20 years ago, when Champion was still
threading looms in the cotton mill, toxicologist Deb-
orah Rice was conducting studies on young monkeys
for Health Canada. The studies strongly suggested
that substances like PCBs and mercury didn’t just

PHOTOGRAPHY BY KENNETH JARECKE—CONTACT FOR USN&WR

cause cancer or birth defects—the only problems for
which they were tested in the United States. They also
suggested that even at extremely low levels, these
substances could affect the developing human brain.
When given doses comparable to what a child would
receive, the monkeys became impulsive and dis-
tracted and couldn’t learn.

Many scientists were slow to see the significance
of such research, Why worry about the loss of a few
1Q points, they argued, when the real threat of chem-

£ - P

Left: Will Redwood, 6, plays at home in suburban Atlanta, EPA workets
clean up after taking soil and water samples in Oxford, Ala.
® “Like driving 90 miles per hour in the rain.”

ical exposure was life-threatening disease? Today,
however, a dramatic increase in learning disabilities
has forced Environmental Protection Agency officials
to acknowledge that they have ignored a much broad-
er problem. One of every six children in America suf-
fers from problems such as autism, aggression,
dyslexia, and attention deficit hyperactivity disorder.
In California, reported cases of autism rose 210 per-
cent, from 3,864 to 11,995, between 1987 and 1998.
In New York, the number of children with learning

U.S.NEWS & WORLD REPORT, JUNE 19, 2000 47
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disabilities jumped 55 percent, from
132,000 to 204,000, between 1983 and
1996. It was in the midst of reports like
these that the EPA last week essentially
banned the popular pesticide Dursban as
an unacceptable risk to children.
Experts have advanced a variety of the-
ories for the increase in disorders, in-
cluding better diagnostic methods. But a
growing body of evidence suggests that
compounds called neurotoxicants may be
contributing significantly to the problem.
Neurotoxicants are found in substanees as
common as tuna, lawn sprays, vaccines,
and head-lice shampoo, Fetuses and in-

Needleman, of the University of Pitts-
burgh, examined 216 youths convicted in
the juvenile court of Allegheny County,
Pa., and 201 nondelinquent youths. In a
study released last month, Needleman
found that the delinquents had signifi-
cantly higher bone-lead levels. In March,
Frederica Perera, of Columbia Universi-
ty’s Joseph L. Mailman School of Public
Health, reported that air-sampling “back-
packs” worn by 72 pregnant women in
New York City picked up high concentra-
tions of three neurotoxic pesticides that
could cause disorders in their fetuses.
Chemical manufacturers—as well as

fants exposed to these chemicals during
critical windows of development, re-
searchers now believe, may be at far high-
er risk for childhood learning problems
than once thought. A new study from the
National Academy of Sciences suggests
that a combinatien of neurotoxicants and
genes may account for nearly 25 percent
of developmental problems. Chemicals
alone may account for only 3 percent of
cases, the study shows, but they can trig-
ger many more. “Think of the genes as the
country road,” says John Harris of the Cal-
ifornia Birth Defects Monitoring Program.
“And the neurotoxicants as driving 90
miles per hour in the rain.”

The lead factor. Although inconclusive,
the studies on neurotoxicants are intrigu-
ing. Researchers at the State University of
New York-Oswego, in a federally funded
study, showed that babies who had sig-
nificant amounts of PCBs in their umbil-
ical cords performed more poorly than un-
expased babies in tests assessing visual
recognition of faces, ability to shut out dis-
tractions, and overall intelligence. Herbert

48 USNEWS & WORLD REPORT, JUNE 19, 2000

some researchers and regulators—are
not convinced by such findings. “There
is no reason to believe we have an epi-
demic [of chemical-related illness] on
our hands,” says Robert MacPhail, chief
of the EPA’s Neurobehavioral Toxicelo-
gy Branch. “There are still a jillion tests
that have to be carried out.” Robert
Kaley, director of environmental affairs
for Solutia, a 1997 spinoff of Monsanto’s
chemical operations, says that “every-
body’s jumping to conclusions. These
kinds of links are premature at best and
speculative at worst.”

But the new findings, coming on the
heels of more than two dozen earlier stud-
ies, have prompted the U.S. Department
of Health and Human Services to dig
deeper into the issue. The agency is ex-
pected to ask Congress for $1 billion to
track up to 100,000 children from the
womb through high school to assess the
effects of chemical exposure on childhood
development. U.S. Surgeon General David
Satcher, who grew up in Anniston, finds
the existing evidence compelling enough.




Jeanetie Champion {far lefi); the MoFar-
iane children {above}, hounded by the
Munsanto plant; Chadrick Anderson, 6, on
trampeline near Monsante dump

® “These kids are different. Their
wiring’s not right.”

“How long do you wait,” he asks, “before
you take the necessary action to protect
children?”

The answer, in the case of the EPA, ap-
pears to be a long time. More than 2
dozen high-ranking earrent and former
EPA officials say the agency has failed to
exert its authority to obtain data on chem-
ical exposure from manufacturers and to
restrict the use of neurotoxicants that
may be harmful to kids. The EPA’s en-
forcement record with the chemical in-
dustry is hardly an activist one, Between
1989 and 1998, it managed to get neuro-
toxicity data on only nine pesticides and
three industrial chemicals.

The chemieal industry, meanwhile,
has effectively rebuffed the few efforts

the EPA has made to address the issue.
In 1998, the agency tried te force mak-
ers of some of the most common chem-
icals to test their products for hazards to
children. But the EPA backed down
under election-year pressure from both
political parties and decided on a vol-
untary system. The agency and industry
are still arguing about what tests will be
required. Chemical companies are
among the best-connected businesses in
Washington. Since January 1999, chem-
ical manufacturers have given nearly
$4.2 million to presidential candidates,
congressional campaigns, and national
political parties. The revolving door is
nothing new in the nation’s capital, but
it seems to spin to particularly good ef-
fect for the Chemical Manufacturers As-
sociation. This year, the CMa retained
a former top White House environmen-
tal aide who helped Al Gore develop a
plan to address what the vice president
called “the special impact industrial
chemicals may have on children.” Today,
the aide, Beth Viola, is working to make
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the plan more industry friendly, thus
contributing to delays.

T ially hazardous chemicals should
be judged “guilty until proven innocent,”
says EPA adviser and Yale University Prof.
Joln Wargo. But the EPA doesn’t work that
way. The agency requires chemical man-
ufacturers 1o prove that their products do
not cause cancer or birth defeets, but it does
not require them to provide data on neu-
rological effects—even though the technal-
ogy for such testing now exists. The EPAls
caught in a bind: It can’t require  compa-
ny tosubmit data without proof that a prod-
uet is harmful. But it can’t prove harra with-
out the data, *We're in the dark,” says Ward
Penberthy, an EPA deputy director.

Children are particalarly
vulnerable to toxic chemicals.
Normal brain development
begins in the uterus and con-
tinues through adolescence,
Ttrequiresa series of complex
processes to oceur in a care-
fully timed sequence: Cells
proliferate and move to the
correct spat, synapses form,
neural circuits are refined,
and neuroiransmitters and
their receptors grow. Neuro-
toxicants may slow, acceler-
ate, or otherwise modify any
of these processes. Says Phil-
ip Landrigan of New YorK’s
Mt. Sinai School of Medi-
cine: “You end up with gaps
in the wiring,”

The idea that substances
in the environment can
harm the human brain is not
new. In ancient Rome, min-
ers were felled by what the
medical literature of the
time called “lead colic.” The
Mad Hatter in Lewis Car-
rolls Alice’s Adveniures in
Wonderland comes from the
19th-rentury expression “mad
as a hatter,” a reference to
mercury's effects on felt-hat
makers. Over the past 70
years, adults and children
around the world have been poii\zned-—
and, in some cases, killed—by mercury in
fish, PCBs in rice oil, a fungicide in seed
grain, and a rat-killing agent in tortillas.
After hearings in 1985, the House Com~
mittee on Science and Technology re-
ported that there were 850 known neu-
rotoxicants, any of which “may result in
di ing neurological or psychiatric
disorders that impair the quality of life,
cripple and potentially reduce the highest
intellect to a vegetative state.” The report
prompted virtually no action.

Today, however, the federal government
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is under inereasing pressure from pedia-
tricians, academies, and its own scienti;
all clamoring for mare testing of neuro-
toxicants. Agency officials arefocusing on
the following areas:
icides, Org I
are domesticated versions of wartime
nerve agents. The best known, Dursban
and Diazinon, have been on the market
since 1965 and 1956, respectively. The ac-
tive ingredient of Dursban, chlorpyrifos,
is found in some popular Raid sprays and
Black Flag roach and ant killer. After re-
examining the toxicity of chlorpyrifos,
however, the EPA announced last week
that it will ban nearly all household uses
of it and restrict its use on tomatoes, ap-

h scid

ples, and grapes. The EPA found that
Dursban could damage the brain. It also
determined that children could receive up
t0 100 times the safe dose in some cases.

Diazinon, one of 37 other erganophos-
phates under review, conld be next. A pre-
liminary EP4 analysis recently found that
achild could inhale up to 250 times the safe
amount after a basic “erack and crevice”
treatment byan exterminator. Linda Meyer,
a toxicologist with Novartis, which makes
Diazinon, says that the EPA extrapolated
from a worst-case Novartis study—in which
rats were placed in a chamber pumped full
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of the pesticide in aerosol form., As a result,
Mever says, “the risk for children is gross-
ly overestimated.” Novartis also notes that
the EPA, in its draft analysis, states thatan-
iral studies of Diazinon have revealed ‘no
id of ab lities in the develop
ment of the nervous system.”
‘The chemical industry prefersto police it~
self, when given a choice. But this approach
- seldom wortks, as evidenced by the EPA’s
fafled attempt to restrict a pesticide knownt
as chromated coppet arsenic, or CCA. The
compound is applied to pressure-treated
wood and commonly found on decks and
playground equipment. Since the late 1970s,
EPA researchers have reported that CCA

Clockavise from left: Children of agricultur-
al workers in Gonzales, Calif., near farm-
land sprayed with chemicals; crop-tuster
at work; workers having lunch

& “Exposure to these . . . pesticides can
cause neurological effects.”

poses a special threat to pregnant women
and children because it combines three nea-
Totoxic compounds. People can be exposed
to CCA by breathing fures from unfinished
wood during home repair or construction.
As a struchure ages, the compound may
leach out into the dirt. In lower doses, ac-
eording to numerous studies, CCA can im-
pair intelligence and memory.

The EFA tried to restrict CCA In 1984, but
Thomebuilders’ and wood presevers’ groups
lobbied Congress so hard that the EPA ve-
tredted, asking only that retailers distrib-
ate ddvisories that the compound could en-
danger children. A decade later, the effart
had gone nowhere. “We checked retatlers,”
said-John MeCauley of the Kentucky De-
partment of Agriculture, “and they had no
clue what & consumer information sheet
was.” The EPA promised to decide on new
restrictions by 1898, but officials now say
the agency won't act until at least next year.

Meroury, When toxicologist David Brown
helped prepare a mereury study for eight
Nertheastern states and three
Canadian provinces in 1997, he
knew that fish in the regien’s
lakes would contain mercury;
hejast didp't know how much.
Ag it turns out, the numbers
were considerably higher than
heexpected. “The most pristine
lakes,” he says, “had the highest
levels.” Brownformerly with
the Agency for Toxic Sub-
stances and Disease Registry,
did the math and concluded
thata pregnant woman who ate
a single fish from one of these
lakes could, in theory, consume
enough mercury to harm her
urthorn child.

But the Food and Drug Ad-
ministration has no enforce-
able limit for mercury in fish—
only a guideline of 1 part per
million, which the National
Academy of Sciences deems
“inadequate to protect the de-
veloping fetus.” Mike Bolger,
chief of the FDA's Division of
Risk Assessment, says the
ageney hasn’t set a limit pri-
marily because “the science
has to be sorted out”

That shouldn’t be surpris-
ing. For years, operators of the
coal-fired power plants and
trash incinerators responsible
for most mercury poltution
have been working to guash at-
tempts to further regulate
mercury, When the EPA con~
cluded in 1996, for example,
that more than 1.6 million
Americans were at risk of mer-
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cury p industry yists per-
suaded the agency not to make theveport
public for more than a year. It was re-
Ieased only after a group of senators com-
plained. Lawmakers in states with sub-
stantial fishing and utility interests
responded to the report by calling for yet
another study, this time by the NAS, The
new report, to be released next month, is
expected to agree that current mercery
levels are unsafe. But advocates for tight-
er lations aren’t expecting any quick

angtJens suffer trom
attention problems and bouts of anger.
® “There is no reason to believe we have
an epidemic .. . on our hands.”

mont, “is thatmercury has a constituency
in Washington.”

There is also evidence that mercury
found in some childhood vaceines can
hamper development. Will Redwood, for
i & 6-year-old from suburban At~

changes in policy. “The reason,” says
Democratie Sen. Patrick Leahy of Ver-

lanta, seemed perfectly normal at birth,

acting witly his family. By age 5, he was di~
agnosed with a mild form of autism. His
mother, Lyn, a nurse practitioner, read
thatsome childhood vaceines contain the
mereury-based preservative thimerosal,
cumulative doses of which coudd be harm-
ful. She had a lock of Will's hair analyzed,
and it was found to be loaded with mer-
cury. In his first round of vaceinations
alore, given when he was 2 months old;
Will received 62.5 micrograms of mer-
cury, or 125 times the EPA’s daily limit. No
one can say whether the vaccines—which

ined the i amount of thi-

Within two years, he had stopped intexr-
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n. sal—caused Will’s autism.
And experts say that parents
sheuld not withbold inocula-
tions. In a statement last year, a
group of manufacturers said that
vaccines containing thimerosal
“have been administered to bil-
lions of children and adults
worldwide, with no scientific or
medical data to suggest that it
poses a public health risk.” Stll,
the Ameriean Academy of Pedi-
atrics raised enough questions
last year that vaccine manufac-
turers have agreed to phase out
thimerosal as soon as possible.
PCBs.The EPA banned the man-
ufacture of polychlorinated bi-
phenyls in 1977, but the com-
pounds continue to haunt chil-
dren. PCBs are a well-known can-
cer risk, but recent studies show
that they can also impair learning
and memory. EPA adviser Joseph
Jacobson and Sandra Jacobson of
‘Wayne State University reported
in 1996 that children in Michigan
with significant prenatal exp
were three times as likely as un-
e~ <ed children to have low 1Q
R and twice as Hkely talag be-
Hix in reading comprehension.
Jeaneite Champion says that
her family’s mental difficulties
now make sense. She and rough-
ly 5,000 othiers are suing St. Lou-
is-based Solutia, which made PCBs in An-
niston under the Monsanto name from
1935 to 1971, seeking compensation for
what they ¢laim are pollution-related mal-
adies and property devaluation. One of the
plaintiffs is Karen McFarlane, who lives
near the plant with her husband and five
children, McFarlane, 31, attended special
school and has failed four times to get her
GED. Six-yrar-old Derrick Hubbard has
speech, vision, and memory problems. “If
we go over his ABCs, he forgets them right
away,” says his mother, Dessa. Gadsden,
Ala., psychiatrist Judy Cock is astounded

Little Leaguers in Wallingford, Conn., play
beside a toxi ical factory.

® “... we still don't have a smoking gun.

... but there are bullets all over the floor.”

at how many local children have IQs in the
“borderline retarded” range and exhihita
penchant for violence. “These kids are dif-
ferent,” she says. “Their wiring’s not right”

In February, the Agency for Toxic Sub-
stances and Disease Registry reported that
“PCBsin soil in parts of Anriston presenta
public health hazard” and that some adults

and children had elevated
amaunts of the chemicals in their
blood, Exposures, the agency spee-
ulated, “may still be occurring at
high levels.” The EPA has identi-
fied 22 other sites in Anniston that
may contain dungerous amounts
of PCBs, metals, and solvents. So-
lutia’s Kaley concedes there may
have been “historical exposure.”
But, he says, “We do not believe
that people are currently being
exposed.” Nevertheless, the com-
pany has spent more than $30
million 1o clean up its Anniston
site and surrounding land, bought
out about 100 properties, and
made a tentative settlement offer
of $44 million to landowners
along dovstream waterways.
That prospect aside, there are
stillmany unanswered questions
about neurotoxicants and their
effects on children. The dearth of
data will continue to stymie par-
ents like Terry DeCosta, who be-
lieves that pollution from the
Teseo oil refinery in Clyde, Calif,,
contributed to the anger and at-
tention problems in both her
children. According to the EP4,
Toseo discharged more than 1
million pounds of péllutants into
the air in 1998, many of them
neurotoxicants. When the De-
Costas sued the refinery, howev-
er, their case was dismissed for lack of cau-
gation. Richard Jackson, of the Centers for
Disease Control and Prevention, says that
the easy work is done, “We've been able to
find the things that are so toxic that they
make people dizzy and fall down,” hesays,
Now comes the harder work of identifying
and regulating compounds that insidi-
ously misarrange the brain. “I've heard
people say we still dor’t have a smoking
gun,” says Chris De Rosa of the Ageney for
Toxic Substances and Disease Registry.
“And then I've heard others say, ‘Yes, but
there are bullets all over the floor.” " »
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Mr. BURTON. Thank you.

Mr. Enayati.

Mr. ENAYATI. Good afternoon. My name is Albert Enayati. I am
president of the Cure Autism Now! Foundation, New Jersey chap-
ter. Our foundation headquarters are located in Congressman Wax-
man’s district. My wife Sima and I are scientists who have worked
for pharmaceutical companies. We have a child with autism.

Mr. Chairman, in 1971, when my wife and I were growing up in
Iran, a tragic event was taking place in our neighboring country
Iraq. In October of that year, Iraq imported more than 90,000 tons
of grain treated with methyl mercury. Much of the grain was used
as daily baked bread. The reports from Iraq were shocking. The ex-
tensive mercury poisoning caused thousands of Iraq farmers and
their families to become neurologically damaged. Hundreds died.
The Iraqi episode is not unique. Similar misfortunes include mer-
cury epidemics in Minamata, Japan, Guatemala and Russia. In the
first half of the century, poisoning of infants and toddlers by mer-
cury in teething powders led to acrodynia, or Pink Disease.

Today, another mercury tragedy is unfolding, this time among
our children. As a scientist and a parent, I sadly declare that ethyl
mercury in vaccines has been causing autism, attention deficit dis-
order and other neurodevelopmental diseases in children who, as
susceptible infants and toddlers, were injected with thimerosal, a
vaccine preservative which is 49.6 percent ethyl mercury by weight.

In 1982, 18 years ago, an FDA panel concluded that thimerosal
is toxic, causes cell damage, can cause allergic reactions, and is not
effective in killing bacteria or halting their replication. A recent
hepatitis control report details how FDA, via its own Committee on
Biologics, had failed, for 17 years, since the 1982 report, to follow
their own organizational directives which specify ensuring product
safety. Fortunately, because of the FDA Modernization Act of 1997,
the CBER was forced to evaluate thimerosal in vaccines.

By 1998, the CBER’s thimerosal study had run into difficulty. It
is against Federal statutes to add toxic material to childhood vac-
cines, and thimerosal appeared to be contrary to this important
law. CBER staff then searched for safety data and guidelines but
found none. In fact, the CBER learned that there is very limited
literature available on ethyl mercury.

The CBER team then compared ethyl mercury intake with Fed-
eral guidelines for safe mercury intake, but again the CBER ran
into difficulty. Thimerosal is injected in bolus doses and metabo-
lized in humans to ethyl mercury but all theoretical guidelines for
safe mercury intake were based upon ingested methyl mercury.
Left with no choice, the CBER team assumed that the toxicity of
thimerosal injected in bolus doses was equivalent to that of methyl
mercury ingested gradually.

Armed with this assumption, they compared the vaccinal ethyl
mercury intake in children 6 months old to the suggested safe lim-
its by EPA. It was then that they made a remarkable discovery:
Even without considering infants and toddlers’ susceptibility to
neurotoxic effects, the mercury intake from vaccinations in the first
6 months of life far exceeded the limit set by EPA.

I believe that the FDA record justifies concluding that the U.S.
immunization program has been in violation of Federal statutes.
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Presumptions about safety have superseded safety guidelines and
appropriate testing. Dangerous substances in vaccines remain un-
tested. This negligence is inexcusable. Thousands of children and
their families have been neurologically impaired by physician-in-
jected ethyl mercury and while this has happened, the responsible
supervisory agency, the FDA, was asleep at the wheel.

Mr. Chairman, despite the FDA warning in 1982 and the known
toxicity of thimerosal, the FDA allowed the continued injection of
cell damaging neurotoxic product into our children. Furthermore,
since 1990, the FDA and CDC increased the likelihood of neuro-
logical damage by allowing thimerosal to be injected into day-old
and 2-month-old infants. I am here because of my son Payam. For
more than a year, he passed his developmental milestones, but
after his DPT and MMR shots, Payam began not responding to his
name, no longer ran to greet me when I returned from work. His
spoken language disappeared and he no longer responded to his
parent’s words. Within a few months he had begun biting himself,
hitting his head against the wall, flapping hands, toe walking and
running aimlessly around the house. Even sleep patterns had dete-
riorated. All these traits appear in medical literature about mer-
cury poisoning. Mr. Chairman, every symptom of my son’s autism
parallels traits known in mercury poisoning.

Many experts would have us believe that my son’s regression
was coincident with his vaccination. However, as a trained sci-
entist, my reading of mercury literature indicates that every trait
that defines autism can be induced by organic mercury. Not sur-
prisingly, the FDA and CDC have asked vaccine producers to initi-
ate a gradual discontinuance of using vaccines containing thimero-
sal. However, no family needs a neurologically impaired child. In-
jecting ethyl mercury in infants and toddlers ought to be discon-
tinued immediately and clinical research to be initiated regarding
mechanisms of treatment.

Thank you, Mr. Chairman.

Mr. BURTON. Thank you. Ms. Birt.

Ms. BIRT. Thank you. My name is Liz Birt. I live in Wilmette,
IL with my husband and children, Sarah age 8, Matthew age 6 and
Andrew age 4. I would like to thank you for holding this hearing
today and allowing me to testify.

I have sat in this room before as a member of the audience. On
April 6 of this year I listened as the chairman’s opening statement
detailed in part the story of my son Matthew. Matthew is classified
as autistic, a diagnosis made entirely on behavioral observations.
However, he has physical problems, including antibodies to myelin
basic protein, abnormal EEG, inflammatory bowel disease and live
measles virus in his terminal ileum. Matthew’s immunologist at a
teaching hospital believes that the thimerosal contained in the vac-
cines contributed to the development of these medical conditions
and they have led to his contraction of the live measles virus by
priming this immune symptom for an adverse reaction.

I am also here testifying as an advocate for not only the imme-
diate recall of thimerosal containing vaccines but for fundamental
change. This is unfortunately a failure to assign responsibility for
vaccines which are mandatory for all children. The manufacturers,
the FDA and the CDC, NIH and the AAP all share responsibility



161

for allowing this neurotoxin to remain in vaccines. This is the man-
date of the FDA. The American public relies on this agency with
its scientific experts to protect us. Yet for some unknown reason
this issue was ignored. Why are American children today being ex-
posed to vaccines which on a conservative basis subject them to 30
times the allowable amount of mercury for an adult? Why weren’t
the most basic calculations done to ensure that these products are
safe? It is the children like my son who were injured in the name
of the greater good who, just like the soldiers returning from the
Vietnam War, are now being ignored.

I am here today to let the members of the committee know that
these children have voices, and the voices of their parents and the
grandparents, some of which are in this room today, will be heard
however unpleasant the message. We want these products off the
market immediately. Not one more child should be vaccinated with
these vaccines.

Members of the committee may ask how does a member of the
public speak with such conviction. Everything that is an official
governmental publication paints a picture of complete safety. How-
ever, it does not take a genius to be able to discern the truth from
the spin, deliberate material misrepresentations and even fraud
contained in some of these publications.

The CDC’s fact sheet on thimerosal states “thimerosal is a mer-
cury containing preservative that has been used since the 1930’s.
It is used to ensure the medical products stay potent and sterile.
It has been used in medicines as well as medical products such as
throat sprays and contact lens solutions.” This I submit would
leave the average American parent to conclude that thimerosal is
not a toxic substance.

What is missing is since 1977 clinicians have recognized thimero-
sal as being potentially dangerous. For nearly 20 years the U.S.
Government has singled out thimerosal as a potential toxin. My
question to the committee members and to the FDA is: Why is thi-
merosal even in these vaccines if it was determined in 1982 by the
FDA that it was not even safe or effective as a bacteriostatic agent:
Why has this product not been recalled?

This fact sheet states mercury exposures from vaccines contain-
ing thimerosal are within the safety margins included in exposure
guidelines established by Federal agencies. The reality is there are
no established safety margins published by any Federal agency for
thimerosal exposure in infants and toddlers, and American children
today are receiving many multiples of the EPA daily exposure
guidelines for mercury for adults.

Why aren’t the parents being told the truth by the CDC? If these
statements were held to the same standards that we have for SEC
rules, all of these people would be subject to prosecution. The
CDC’s own Vaccine Safety and Development Officer is on record as
stating that

Part of our problem is, unlike efficacy doses where there was a real effort on the
part of the World Health Organization case definition ahead of time, similar efforts
were not done for safety.

The CDC is currently working with several large HMOs and a large link data
base to study adverse events. The data base will study single validation, new vac-

cines and new schedules. Future topics could include examining communication of
vaccine risk and defining the biological basis of groups at risk for adverse events.
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Finally, of all of the positive things that were done by the Vaccine Compensation
Act of 1986, one thing that they more or less neglected was research. They found
a mechanism to fund an injury compensation program after the injury has already
happened, but there is no way at this point to fund the research to try to prevent
such injuries.

Why wasn’t a safety definition developed? Why isn’t it important
to identify those at risk for adverse vaccine events? Why isn’t re-
search funded?

We must have accountability today. Conflicts of interest on vac-
cine committees at the FDA and CDC must be eliminated. The
stakes are too high. We as parents need information on which to
base informed consent. When my son was vaccinated at 2 days of
life, I was only told after the vaccine was given. How can this type
of process allow parents to receive the type of information that they
need to make their decisions regarding the care of their children?
We are the caregivers of our children, not these agencies.

Members of the committee, I urge you to support a petition to be
filed this week by the Coalition for Safe Minds. This petition calls
for the immediate recall of all vaccines containing thimerosal.
These vaccines should never be used. Our country is experiencing
an epidemic of neurodevelopmental disorders. These conditions
cause not only heartbreak to the affected families, but the financial
ramifications are immense to our entire country.

Thank you.

[The prepared statement of Ms. Birt follows:]
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Testimony of Elizabeth Birt, Before the Committee on Government Reform U.S. House of
Representatives Oversight Hearing Entitled “Mercury in Medicine - Are We Taking
Unnecessary Risks?” July 18, 2000

Mr. Chairman and members, my name is Liz Birt. I reside in Wilmette, Illinois a suburb north of
the City of Chicago with my husband and three children, Sarah age 8, Matthew age 6 and
Andrew age 4. I would like to thank you for both holding this hearing and allowing me to testify
before you today.

1 have sat in this room before as a member of the audience; on April 6" of this year I listened to
Congressman Burton’s opening statement in which he detailed in part the story of my little boy,
Matthew. Matthew was born in January 1994. He developed normally until age 15 months
when he received his MMR and HiB vaccinations. After these vaccinations he ran a fever and
developed a terrible ulcerated rash on his diaper area. The rash and fever resolved itself but the
diarrhea persists even today, five years later. Very gradually, from April of 1995 through
November of 1995 we noticed changes in Matthew’s behavior. He stopped talking and began
engaging in self stimulating behaviors like jumping and hand flapping. He did not respond to his
name and avoided eye contact.

In carly 1996 we started our search for an answer as to what happened to our previously
outgoing, bright eyed, verbal, affectionate toddler. Matthew was initially diagnosed with “otitis
media” an inflammatory condition of the ear which can cause a hearing impairment. We thought
to ourselves this is easy- a simple operation and our little boy will come back to us. Little did we
rcalize the horrible road we were now on. Matthew’s condition did not improve- in fact it
worsened. In November of 1996 we took Matthew for a developmental assessment. We were
told that Matthew was delayed and he was categorized by the psychologist as having “pervasive
developmental delay” a/k/a “PDD”. The developmental specialist told us not to worry and that
he believed that Matthew would catch up with his peers with appropriate intervention.

However, Matthew’s condition only proceeded to deteriorate. By early 1997 Matthew began not
sleeping at night. He would awaken almost every night and start jumping in his bed, screaming
and crying. This frequently would go on for hours. Either my husband or myself would stay
awake trying to comfort him. We consulted numerous medical specialists but no one was able to
help us. After a particularly frustrating visit with a pediatric immunologist in November of 1998
when Matthew developed a horrible case of shingles,(a condition only individuals with
depressed immune systems or the elderly develop), I made the determination that I could no
longer rely on the medical community to address Matthew’s physical deterioration. It would
have to be my responsibility. So I set out alone armed with my greatest resources, my unending
love for my child and a “maternal’” instinct telling me that my little boy had been injured and
there had to be a way to help him recover,

1 began by reading every book and article available on autism, corresponding with parents and
researchers on the internet and cultivating friendships and relationships with cutting edge
physicians and researchers. As an attorney I had been trained in law school and professional
practice to research methodically, closely examine all evidence and to be able to fully argue
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both points of an issue. Since late 1998 1 have been able to find the following medical facts about
Matthew s physical condition: 1) he has tested positive for antibodies to myelin basic protein; 2)
he has had abnormal EEGs; 3) he has inflammatory bowel disease; and 4) he has live measles
virus in his terminal ileum. The diagnosis of these medical conditions have allowed me to work
with physicians to design specific treatments to help Matthew. He now sleeps through the night,
is no tonger in pain from horrible constipation and reflux, has a more normal EEG, is starting to
be toilet trained and is beginning to speak and also use sign language to structure phrases to
communicate with his family and peers in his school environment. In short, Matthew’s body is
starting to heal. 1believe, and so does Matthew's immunologist that the thimerosol contained in
the vaccines Matthew was given contributed to these medical conditions. [ have prepared Chart [
which illustrates some of Matthew's physical conditions compared to those of mercury
poisoning; they are remarkably similaer. In addition, I have prepared Chart II illustrating the
amount of mercury which Matthew received at each physician visit.

1 am here testifving also as an attorney and advocate for not only the immediate removal and
recall of thimerosal containing vaccines by the FDA but for fundamental change within the FDA
and CDC.

Before I describe the petition which will be filed today with the Department of Health and
Human Services T would like to frame the legal and regulatory environment in which I believe
this has occurred, It is unfortunately about a failure in the process to assign responsibility for
products which are mandatory for all children to enter school in this country. The
manufacturers, the FDA, the CDC, the NIH, the medical associations such as the AAP and AMA
all must share responsibility for allowing a product like thimeroso] to remain on the market
which has been determined in published federal regulations since 1982 to be unsafe and
ineffective. This is the mandate of the FDA; the American public relies on this agency with its
scientific experts to protect us from dangerous, untested products. Yet for some unknown
reasor, the FDA has chosen to ignore this issue. Why are American children being exposed to
thimerosol containing vaccines which when injected into them cause them to receive 30 times
the allowable amount of mercury for an adult on a daily basis? Before we as a society mandated
universal vaccination for the “greater good” why weren’t the most basic calculations done to
ensure that these products are safe? | am afraid that the sad truth in all of this is that in the rush
to pass the Vaccine Compensation Act in 1986 no one fully recognized the danger of shifting the
risk from the manufacturer to the recipient of the vaccine. It is the children like Matthew who
were injured in the name of public health who just like the soldiers returning from the Viemam
War are now being ignored. However, I am here today to let the members of the committee
know that these children have voices and those voices of their parents and grandparents, some of
which are in this room today, will be heard, however unpleasant the message is. We want these
products off the market immediately NOT ONE MORE CHILD should be vaccinated with a
thimerosol containing vaccine,

Members of the commitiee may ask "How does a member of the public speak with such
conviction? Everything that is officially published from the Vaccine Information Statements
which must be given when a child is vaccinated under the terms of 42 U.S.C. 3002a-26 to the
information posted on the CDC's National Vaccine Program Office web page paints a picture of
complete safety and integrity with these products.
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However, it does not take a gentus to be able to discern the truth from the “spin”, deliberate
material misrepresentations and even fraud contained in these publications.

One glaring example of the distortion of facts is the CDC's own National Vaccine Program
Office Fact Sheet on vaccines and thimerosol. This Vaccine Fact Sheet makes some rather
benign statements regarding thimerosol. For example, "Thimerosol is a mercury containing
preservative that has been used since the 1930s. It is used to ensure the medical products stay
potent and sterile. It has beent used in medicines as well as medical products such as throat
sprays and contact lens solutions.” This [ submit would lead the average American parent to
conclude that thimerosol is not a toxic substarnce.

What is missing from this Vaccine Fact Sheet is the fact that since 1977 clinicians have
recognized thimerosol as being potentially dangerous. For nearly 20 years the US government
has singled out thimerosol as a potential toxin. In response to the Food and Drug Administration
(FDA) Modernization Act of 1997, the FDA issued a final rule in 1998 (the first proposed rule
was issued in 1982) stating that over-the-counter drug products containing thimerosol "as not
generally recognized as safe and effective” 63 FR 19799. In December of 1998 and April 1999
the FDA requested US vaccine manufacturers to provide more information about the thimerosol
content in vaccines (MMWR, 1999, July 9). In July of 1999 the FDA issued a letter requesting
information from US vaccine manufacturers for removing or reducing thimerosol in vaccines.
Finally in May of 2000 the FDA issued another letter to US vaccine manufacturers requesting an
update on progress made to remove thimersol from vaccines. My question to the committee and
to the FDA why is thimerosol even in these vaccines if it was determined in 1982 by the FDA
that it was not safe or even effective as a bacteriostatic agent?

Additionally, this Vaccine Fact Sheet goes on to state "Mercury exposure from vaccines
containing thimerosol is within the safety margins included in exposure guidelines established by
Federal agencies”. "Some children, depending on which vaccines they receive and when they
receive them, may be exposed to more thimerosol than other children. However, these levels are
still within the safety margins included in exposure guidelines established by Federal agencies”.

The reality is:1) there are no established safety margins published by any federal agency for
thimerosol exposure in infants and toddlers; and 2) American children today are receiving many
multiples of the EPA daily exposure guidelines for mercury for ADULTS. T have attached to my
testimony Table II which illustrates the amount of mercury my son Matthew was exposed to
from his vaccinations. It ranged from 69 times to 9.6 times the daily limit. Also, it should be
noted by the committee members that [ was concerned about the number of vaccines my children
received at one time so [ insisted that my pediatrician give no more than two vaccinations at one
visit. Many children receive far more vaccines at one office visit than this. If material
misrepresentations such as these werce made in financial documents which corporations are
required to file under the Securities and Exchange Committee rules, those individuals would be
subject to crirninal prosecution for fraud.

ACH122864.DOC 1
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Among other misstatem2nts contained the CDC’s Vaccine Fact Sheets are those regarding the
ability of the CDC and FDA to track vaccine adverse events. The Vaccine Safety Fact Sheet
states: “The National Vaccine Program Office supports continued vigilance, so that any risk from
a vaccine is quickly recognized and so that measures can be taken to make sure that vaccines are
even safer. The CDC National Immunization Program and the Food and Drug Administration
have systems in place for monitoring reports of reactions. Among those is the Vaccine Adverse
Event Reporting System (VAERS).”

This I submit to members of the committee would lead the average American parent to conclude
that the FDA and CDC have systems in place to monitor adverse vaccine reactions and take
action when problems are immediately identified.

The reality is that as recently as 1996 weaknesses in the VAERS system were reported at a
Vaccines & Related Biologicals Advisory Commitiee meeting to include 1) the passivity of the
surveillance system; 2) underreporting; 3) lack of a control population; 4) inability to determine
causal relationships; 5) imprecise definition of “serious” events; and 6) a lack of a mechanism to
detect late adverse events”. See, FDA Pink Sheet, April 13, 1996, attached as Exhibit A. In
other words, ten years after passage of the Vaccine Compensation Act of 1986 the system in
place for detecting adverse events associated with vaccines was determined to be ill-conceived
and unworkable.

To further illustrate the problems with the entire system I refer the comrnittee members to the
FDA Pink Sheet attached as Exhibit B. It is entitled “Vaccine Standardized Safety Definition
Needed for Future Trials”. In this FDA Pink Sheet, CDC Vaccine Safety & Development
Officer, Robert Chen, M.D. is quoted as making the following statements at a National Institute
of Allergy & Infectious Diseases conference: 1) “Part of our problem is that unlike the efficacy
dose where there was a real effort on the part of the WHO case definition ahead of time, similar
efforts were not done for safety”; 2) “The CDC is currently working with several large HMOs in
a large linked database to study adverse events... The database will study signal validation, new
vaccines and new schedules.,. Future topics could include examining communication of vaccine
risks and defining the biological basis of groups at risk for vaccine adverse events™; and 3) “Of
all of the posttive things that were done by the Vaccine Compensation Act of 1986, one thing
that they more or less neglected was research. They found a mechanism to fund an injury
compensation program after the injury has already happened, but there’s really no way at this
point to fund the research to try to prevent such injuries.” See, FDA Pink Sheet, June 17, 1996.

As a parent and advocate | am deeply concemed about the safety and integrity of the vaccine
program in general. Why wasn't a safety definition developed? Why isn’t it important to
identify the biological basis of groups at risk for adverse vaccine events? Why isn’t research
funded to prevent vaccine injuries? We must have responsibility and accountability put back
into the system. Conflicts of interest on vaccine committees at the FDA and CDC must be
eliminated. The stakes are too high. In addition, the parents need full disclosure of both benefits
and risks for the vaccines which they are mandated by their state governments to give. The first
nme that Matthew was vaccinated in the hospital I never even gave consent. 1 was only
informed after the vaccine was administered. How can this type of process allow parents to
ACH122864.D0C 1
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receive the information they need in order to make decisions regarding the health care of their
children? I submit that in reality there is no informed consent when it comes to vaccines.

Members of the committee I urge you to support this petition by the Coaltion for SAFE MINDS
{Safe Altematives For Elimination of Mercury Induced Neurological Disorders). This petition
calls for the immediate recall of all vaccines containing thimerosol under the Federal Drug and
Cosmetic Act. Our country is experiencing an epidemic of neurodevelopmental disorders
including Autism, ADHD and ADD. These conditions cause not only heartbreak to the affected
families, the financial ramifications of inaction are immense not just to the families who often
must pay for medication and therapy out of pocket since it is not typically covered by insurance,
but the school districts flooded with children with leaming disabilities and eventuatly long term
care including institutionalization for children whose needs are the greatest.

AMCH122864.0D0C 1
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TABLE ]
MATTHEW

PHYSICAL & SOCIAL CHARACTERISTICS

MERCURY POISONING

AUTISM

1.

2 OCD Traits 2. OCD Traits
(Enjoys twirling fabric)
3 Loss of Speech 3. Loss of Speech-Said "Mama",
"Dada","Doggie”, "Hi", Bye”,
Ready- Set-Go; Counted to Ten; "Sarah”
4. Sound Sensitivity 4. Frequently covers ears when loud
noise occurs eg. dogs barking
5. Abnormal touch sensation; 5. Has difficulty at times being held
touch aversions
6. Involuntary jerking movements 6. Arm flapping, rocking especially
arm flapping, rocking when excited
7. Rashes, Dermatitis 7. Eczema & Dermatitis
8 Myelin Basic Protein 8. Myelin Basic Protein autoantibodies
autoantibodies
9. Low Serum Serotonin 9. Low Serum Serotonin
10 Abnormal EEG 10. Abnomal EEG
11 Gastrointestinal disturbances L Diarrhea/Constipation

Social Deficits

ANCH122864.D0OC 1
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TABLEN
MATTHEW
AGE VACCINE MERCURY EXPOSURE MULTIPLE OF
NO. OF MICROGRAMS EPA DAILY LIMIT
FOR ADULT

2 days Hep. B 12.5 34.7

1 mo. Hep. B 123 347

2 mo. DTaP 250 69.4

3 mo. HiB 25.0 38.4

4 mo. DTaP 2130 344

5 mo. HiB 250 303

7 mo. DTaP 250 277

10 mo. HiB 250 227

15 mo. HiB 250 20.8

17 mo. Hep. B 12,5 9.6

1% mo. DTaP 25.0 19.2

ARCH122884.00C §
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in easy-to-understand language
Note: The terms “immunization," "vaccination,” and "inocufation” are

used to mear essentially the same thing throughou! this site.

VACCINES AND THIMEROSAL

Thimerosal: A Brief Overview

» Thimerosal is & mercury-containing preservative that has been
used since the 1930s. It is used to ensure that medical products
stay potenit and sterile. It has been used in medicines as well as
medical products such as throat sprays and contact lens
solutions.

Thimerosal contains & mercury compound called ethyl mercury.
in recent years, Federal agencies have deveioped specific
guidelines to help prevent anyone from taking in teo much
mercury.

Mercury is @ chemical element found in the environment, foods
{particdiarly seafood), and some household products. Everyone
is exposad to meroury during their lifetime.

-

-

Thimerosal and Vaccines

-

Thimerosal is added in tny amounis 1o some vacgings fo prevent
them from spoiling and to keep germs from growing in the
vaccne. It is currently used in more than 30 licensed vaccines
and other medicines marketed in the U. S.

There is no evidence that children have been harmed by the
amount of mercury found in vaccines that contain thimercsal,
Mercury exposure from vaccines containing thimerosal is within
the safety margins inciuded in exposure guidelines established
by Federal agencies.

Some children, depending on which vaccines they receive and
when they receive them, may be expesed to more thimerosal
than other children. However, thase levels are still within the
safety margins established by Federal agencies.

Vaccines that contain thimerosal sometimes cause redness and
soreness at the site of injection.

Parents shouk consuit their child’s health care provider before
vaccinaton if they believe the chiid may be allergic or sensitive lo
produsts that contain thimerosal.

»

Making Safe Vaccines Even Safer

» The Federal government is requiring vaccine manufacturers to
work towards eliminating or reducing mercury in any products
currently available on the market.

The Certters for Disease Gontro: and Prevention {CDC), the
Food and Drug Administration (FDA), the Natioria! Institutes of
Health (NIH), and other Federal agencies routingly monitor and
conduct research to examine any new evidence that would
suggest possible problems with the safety of vaccines.

€DC, National Immunization Program: hitp://www.cdc.gov/nip

Last Updated: 272000

hitp:/www.cde.goviod/vpe/is_tableV] docZ htm

Page i of2
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« The safety record on vactines
Vaceing fisks

1g: The National Vaccine fnjury

The safety record en vageines

Vacoines are very safe Today, the United States has the safest, most sffective vaccine
supply in history. Vaccines have provided Americans with fremendous health benefits, with a
minimum of risk. In 1998, aimost 81.5 million immunizations were given inthe U S. alona,
and many bilions more have been given safely around the world.

The prosperity of any nation is diractly linked to the heatth of ts poputation. The widespreag
availability and acceptance of immunization in America hias prevented a huge burden of
disease, complications, and deaths from polio, measles, perlussis (whooping coughl,
tedanus ockiaw), diphtheria, mumgs, and rubetia {"German” measies). As recently as 1980,
Haemophilus infuenza type b was a comnon, devastating ifiness and the eading cause of
bacterial meningitis in U.S. children. Now. most {doctors who in
dispeses of chiidhcod) just finishing their trining have naver seen a oese thanks to
immunizations.

i

L—-—}mﬂe of contents

Vaggine ks

As with any medicel provedure or medication, immunizations are associated with a risk of an
adverse maction. Typical teactions may include warmth, redness, and tenderness st the site
of itve injection, and imtabiity. Patential serious reactions vary according to the type of
immunization, and inciuge the patential for seizures, damage to the brain or central nervous
system, and death. However, most reactions gre minar and treatable. There are 5o few
deaths that could plausibly be connected to vaccine, and the risk is so small, than it is hard to
assess statistically.(1)

The National Viceine Program Office supports confinuous vigilance, so that any increase in
figk from a vacging is quickly ized and g0 that zan be taken to make
vaesines even safer. The CDC National immunization Program and the Feed and Drug
Administration (FDA) have systems in place for monitoring reports of reactions. Among
these is the Vaccine Adverse Evert Reporting Systent (VAERS) , which is descyibad more
fully below in the section titied “How Vaccine Safely s Monfored™

Vaccines have been so successful in preventing disease in the U.S. that in recent years, the
annual number of reparts to VAERS have exceeded the futal number of reports of routine
childhood vacsine-preveniable disease. This may jead some people to beliave that the
vascines are dangerous. Mowever, based on the very large numbers of dats colected
nationwide Wrough the various date systems, the risk of @ serfous sdverse reaction to ar
immunization /s exirerpely smell. The risk of the disease ifsell s sulistantaly more serious
e fhie 5K  imumization. The viske of specific vaceines are posted on the TDC
National immurization Progrem hame page, which you ¢an access by sficking here.

i
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LAVEL 1 - 26 OF A4 ARTICLES
Cepyright (o) 1886 F-D-2 Reports Inc.
Thr Pigk Sheet

SB(18): TaGE*1F-TiG-17
Apwil 1E, 1998
BRCTION: TRADE & JOVT. MEMDS
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TEAT

VACCINE PFEAZR IV ADVERSE RVENT-PCCUSED $TODIRS (WDER FOA CORIDERATICH by
Vatcine Advecsa EVent Raporting Spiten administrators ot the mgency and at the
Centers for Diseamy Contwol & Preventicn. YDA Divisien of Blescatissics &
Ipidemiology Director Susan Ellenberg, PAD, listed thé Phase IV ftudies based ==
VARRS oRta iz cpe of several improvemaots of tha systen urdar consideration
:;.‘1; :fen.king =t the Yaesinns & Related Zislogical Profucts Advisory Comittes

The VASRS program, which bmgon im 1880, vas asowssed by an outsida axpert
seviex pancl of phyaicians last Zuguse. Taey prssanted their rapart te VARRE
LML EETASONE Bix weeks aZo and sumrarized chair findings st the advinory
amvmittas meating

The ruvise team auggestsd that more directed Fhase IV trials be paxfommed by
zanufaotuxers. "Pre-licensuse sazsty trials and more dlrections fxrom the FRA (o
Foarnacies and manufacturers regarding the gost-marketing survedllance® ase
nesdes *o¢ that there could be rore dlrzecticn' anmd saxlier post-1lcensurs rafety
information Tthat may not have Bees idmtified pre-licensace coold rapgidly pe
itknsitied, © sald review team chalr and sdvicory comittew nesber Mary Glode,
10, Children's Neapieal ¢f Danvex, ir her feedback on the physician Teport.

Ongoing VARRS lsprovement infiiarvives intlude rottsr autometio reporving amd
=athods of monltoring veccine lors, dsvsloping exp 2 foligweip pr .
ASFOSEING overall quality as and 3 ing icatioe with provi
and ghe pun}ic, Eilende=y said.

Initiatzves under conaideration include assesgwent Of reporting efficiency,
ueirg nomted case ai izg the VAXRE I¢zm more specific and
eer-Iriendly, xed more specifimally requasting infermerion fzem physisiwns .
Geveral Emgrors motiveted the VANRS review: the fact that vhe pregream is
conducted by twr agenties and is relazively oew; the growing public donvers over
vageine asfety; ang The cosplaxity of popivoring and asssising the daca,
5llezbery said.

I the revigw Leam presomcasion, Glods xade recomeandsticua and decsdiled
agxomcpants 2f LNE BYSTER'E wtresgehs ‘and weaXDEARES. VRERS' stroag poiaze
inelude itr xbility to generate hypotreses reganling specific wdvkese evants,
the thaelinegss of itws dava, wide geon ic weger eion of
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(c) 1996 F-D-C Raparte, foc., The Pink Sheet, Apri} 15, 1996 .

vaccine lok-to-lot variabiliey, detcetion of zew adverse avents and the diverse
input for reporting, Giode said.

Weaknesses ths ceam obgerved with VAZKE included the pareivity of the
surveillance syster, urger-reporting, uncartainty of the denaminator cf
vaecines used, 138Gk 0f a centzol popuiation, inakility to detexmine causal
relaticnships. ixpres:zac dafinition of "gericus" evente, and lack of 3 Tachanism
to detect lats adverse ovents.

Tdentifying rew reactions and comtraindications and menitoriag the safery of
vaccine lotez are gosls the VASRS administration sartieulated. whils the tosm azic
the goals were sppropriste, they also sddsd that withour eeasa contrsl studiaes,
VAERS iz unlixely to identify naw vacoina contraindicaritms. They gucgeated that
2 myitem be devised to send out cdditional surveiliance forms vhen serious or
Tare pide uifects ire xeportsd.

Tae teay suggested re-defining "sarisus® eve=ta *in che face of changiug
indications for hocpitalisuticns.” More 2ollow-up shoulé De done on naw oOr
unuguzl adverse events, Gleds agded. Of an approximate 10,005 total adversa
gvent reperty to VRERS par year, 1,000 are claseilied as *mericus.’

The coxpittse reccannded that VAERS be compaved to the Laxge-Linked Data
2ase in regard to efficiency of reporting and types of adverss events reported,
It slzo suggested contimming the davelopment of computer-drivena protocols ans
inursasing publie and healtk cars provider sdpgstion. Zllienbery told the review
tesm thar three factorg needed to be congidered in implementing ivs
zeconnendations: funding for sooe of the inftiacives, the obility to develen
needed rollaborations., and legel ard bursaucratic imsues. “Por swarple, chaunging
the finition of serieas....IT may be diffiele <o forvmally changa this
tefinition at a national lavel.®

The VAZRS and LIDG projests wers campared at the NAtiona: Vacoine Advisory
camitess earlier this year: °'LLDR is capable of providizg dencainators aod is
therefore the most uoeful hypethegip testing eysten and is undarstandanly
conplex. !Bowsver], it does nct hsve the sans stability of funding ws the VAERS
Frogran, " NVAC (heir 34 Marcuse, MD, University of wWeshingtos, zaid. Ia 1394,
VAERS wam awvarcad a five-ymar coutract totaling $ ¢.3 mil. for wperations (“The
7igk Sheet® Jan. 29, T&G-2).
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€} 1996 P-D-C Reporss, Ius., The Piok Shoot, Septntmber 18, 1996

5, B&b ) d sftay euree he o . AR ¢ after six
nxmt.hl ant 34% respended after 10-13 months. .

Teing Kaplan-Meler sutimatoes, the madisa duvition of yesponse to Emmimer was
eaven meaths, PAO sedd, Twanty £oux of 108 Remignr patients eventually waderwest
cystectony; 18 nad €I reportad in thair pothologie findings.

Thras Phace IT safady tTisle evaluated 134 prtiencs, most of whow "had o
Wistory of clgaxstte mwaking, " PEO (nvestigabes Denniz Schmeck, MD/PhD, said,
*Clgkxetts smoking i £he mumber one sause® of Llsdder lancer, PED raporced. &
pre-creatment siatory of cardigeasculix diseess was Trported do €% (57/134) o
pardents. Cardlownscular siverwt evsnls were eaperiencesd oy 19.@% (80/134) of
pasiants,

Saricus madical RVEDTS ShAT were 'ponihzy o y*abnbly drng—mlntm-
(vomiting, dySpepsis, palpitations, my iom, b openia,
IRIN, Anisurd, sturopathy, syalaix and pein) wers experienced by 3¢ of putisnes
[i2/234}, 22 corpany said. Four pacients (O%) Jted within 30 days &f cekiug
Rendpas, vith vhe deaths abtribused to MY, cerebral anfavenisn, hepatic
matapeases and guicide, the corpany said. One of The desths was convidered
tpotentially drug-related® by PEU.

Arexican Cancer Socitty 1986 statistios rapors spprevimately 52,900 new ousas
of placder carcinoss 40 sitc ars diagnoxed eazh year acd 11,700 daathsf':nnr urs
due o the divsase. Bladder canter is the Pifth mesc conton cantey in the 0.5,
and the fourth womt cocomes for asaricen males, PEU sadd.

Xales xre disgnoped with RigZder cander throe rimms aore often than femalas,
with both weually being im thair Fifth to seventh decades ot diugnosis. Om
averaye. paticnts with bladder 038 “Bave a Zive-yeaz survival »ave of 0% ¢ the
committsa’c Raghaven satd.
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Page 34
{c) 1996 F-D-C Reports, Inc., The Pink Sheal, Jupe 17, 1996

Ingettuce of Allercy & Infectious Disnases conference on pertulsis vacgines dune
§. Noting that #he ssfety triale for aeellulmr puriussis vaccines differed in
design, schadule asd mothofs, Chen called the resulss uselyl for corparing
*relative, but oot shaclute, ragnitude. *

*razt of our pranlam im thar unlike the affivecy doBe, viers thers was 2 yoal
ELOrs to agree on the WHD [World Mealth Organization] case de€imition soesd of
time, sigilar afforts wers not doae for safety, " Chen said.

The Csntars £0F Disessw Coutriopl & Preventior is working with cevsral HdDe ic

a largwelinked dx £ mtudy dne adveree wyents, Chen said. Theze are
curreRtly 590,000 childven under age ssven in the davabses, and COC is plamning
tu expiod it to adel and adultr |*The Piak Sipet” Jen. I3, Tage2]. The

databuse will study signal validation, sew vaccinss and pew schedules, (e
said. Future wopica couid incluse exazining communication of wastine ricke anc
Qefining the bivlegicsl bwsis of grouge et zisk for wasndne adverse reacticns.

chen suggested that ths Lo for ine xdversy gveaty could
be uxed £o fusd weucive investigabions. roE K13 the poeitive thiugs that vora
goge by the Natioual Childwoed Injuxy Coepensatiem pct of 1886, oos thing tnat
they mors or lese neglectid vas* gmssarch, be said. *Thiy found s nechanise to
dend & injuty ovpEnsation proyram after the injury Bes slveady happeved, but
thare’'s really no Wey at this poinr no Fund thHs Sesesol O try uo prevent surh
injuriss,* hen maintained.

Fosrepreating studier sheuld “differwstiabe early reactions frow lave reactiory
tecavss I think they axs quize diffsremy,” urged Stapley PLOUKin, MU, Pasteur
verisux Comssught, Vacolne sdverse effects that ontur qula!:sy wnd o be
allergic mmastions, shile chose that ocour later are hyp ¥ ponsiva
epigoter, ke said,

*To really study this you vould need to do vexy large amudies,® Plotkin saic.
T ocaloulateR » rewdy of 47,300 §n ovdec to show An increase Of relative riak of
tuo-§314* in kypotoudc-hyperespousive spiscdes.

Katksyn Bdvasda, MO, Vanderkilt fad ity, said postakvkating srudiea should
exaning vacaing delivery. "The reality is that severa! waccioes will reed teo be
adgnipiszered At ope vigit,* sbe said. YIt's 0ot a question of wincthar es
corbine, but there 3B an issus of vhether thay're ic the same limd, in differsnt
Lirda or the same syringe.”

Speekers Algc suggestad rhal safer acsllulas partuswis vaccines towld sapand
jmunizaticn into adulta, "Philomophicaily, the reasess to 40 it ave bBOID w
reduos the moxbidity snd ve reduce the rysnspission of the disesss,” Coidn
Marchaat, ¥n, Magedchusetts PuRlic Foalth Biclogic laks, uis. “We should giles
iz & wry i wo oan persunde [doctors] that thay heve eoough dowbidivy . . . thek
ciey should et focupised for tHEMESives mE well* am Yedueing transmissicn to
childwven.
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Mr. BURTON. Thank you.

Dr. Cave.

Dr. CAVE. My name is Stephanie Cave. I am in family practice
in Baton Rouge, LA. I want to express my deep appreciation to you
and to the members of the committee for allowing me to testify. I
am presently treating over 300 autistic children, with an additional
150 waiting to get in. Dr. Amy Holmes, the physician-parent of an
autistic child, joined in February to help with the overwhelming
numbers of children with this problem. We are treating children
from all over the United States and getting calls from many places
around the globe. This is truly an epidemic. If you have any idea
that it is not, I invite you to sit in my office for 2 hours.

Mercury can exist as a pure element or in various forms of or-
ganic and inorganic mercury and it affects the immune system and
neurological systems at a very basic level. The timing of infant vac-
cines with mercury corresponds to critical periods of neuronal de-
velopment. The blood brain barrier is not fully developed in the in-
fant or toddler. The fetus is at risk of exposure to toxins during
gestation, including methyl mercury from seafood eaten by the
mother or other sources, Rhogam, which we have already men-
tioned, given at 28 weeks gestation, and the influenza vaccine
given during pregnancy. These metals can be passed not only
transplacentally, but also through breast milk to the infant at a
time when the liver detoxification process is not perfected to the
point of removing the metals.

We have measured this detoxification process, and we have found
it to be woefully inadequate in the developmentally delayed chil-
dren. The organic ethylmercury injected in bolus through vaccines
enters the brain and converts to inorganic mercury, which cannot
cross back over the blood brain barrier. This form is more likely to
cause autoimmune antibodies to brain tissue, and this is what we
are seeing in these children.

I believe that the introduction of the hepatitis B vaccine in 1991
has sparked this recent epidemic because of thimerosal. When
added to the mercury imparted through the DPT and HIB, the ex-
posure to mercury exceeds EPA safe limits for the metal if you con-
sider a bolus dose on a single day. The EPA limits are usually re-
lated to ingested mercury, which is partially cleared by the liver.
Injecting boluses of ethyl mercury presents an entirely different,
another scenario. The 2-month dose of mercury is at least 30 times
higher than the recommended daily maximum exposure set by the
EPA.

During the 1990’s, infants received 12.5 micrograms of mercury
at birth, followed by 12.5 micrograms at 1 month, 62.5 micrograms
at 2 months, 50 micrograms at 4 months, 50 micrograms at 6
months, 50 micrograms at 15 to 18 months; a total of 237.5
micrograms for a child who at best weighs 10 kilograms. This far
exceeds the safety limits if you consider bolus dosing. Safety limits
would be more like 1 to 1.5 micrograms.

In establishing normal safety limits, if there is such a thing for
a metal as toxic as mercury, bolus injections were not considered.
Consider a nurse giving an injection who is not shaking the vial
according to directions before drawing out the vaccine dose. This
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would give a chance that child receiving the last dose could get as
much as 10 times the usual amount in one dose.

There was an article in the Journal of Pediatrics in May 2000
that showed mercury in the blood of infants at birth prior to the
hepatitis B injection. After the vaccine, the levels rose in the blood
of the infants tested. In some preterm infants, there were levels
that measured 10 times that seen in term infants. The bile produc-
tion is minimal in infancy, making it more difficult for metals to
be cleared from the body. When added to a vaccine, the metals are
even more dangerous because the vaccines trigger immune reac-
tions that increase the permeability of the GI tract and the blood/
brain barrier.

The injection of mercury appears to affect only certain children
but I fear that we've underestimated the devastation by concentrat-
ing only on the autistic children. We’re measuring elevated levels
of mercury in other children with milder difficulties like learning
disabilities, ADHD, Asperger’s Syndrome and many others. We do
not have any idea what the scope of this problem is at this point.
And there are no safety standards for infants getting bolus doses
of ethylmercury. We cannot compare the effects of a bolus dose in
an infant to a daily dose in an adult. There are no parameters for
comparison.

We have simplified the problem in our practice. We test all devel-
opmentally delayed children for the presence of heavy metals. Hair
is screened, followed by a determination in urine after a challenge
of an oral chelator, DMSA, and it is rare that we find any child
with a developmental problem who does not have increased levels
of mercury in the urine after a chelator challenge. An interesting
phenomenon is that we are finding many more lead-intoxicated
children than blood screens would indicate. And lead amplifies the
toxicity of ethylmercury in the brain.

We performed a number of tests on blood, urine, hair, and stool
in the autistic children. The abnormal findings that we see in au-
tism involving the immune system, GI tract, and central nervous
system are also seen in mercury poisoning. These include but are
not limited to changes in T lymphocytes, low levels of glutathione,
low sulfate levels, IgA deficiency, and the presence of myelin basic
protein antibodies in the brain. The children are responding well
to the use of oral chelators and supplements which take out heavy
metals. We are measuring levels in the urine as we treat. The
changes in the children are remarkable with each dose of a
chelator. This treatment may take months to complete but the
chance for recovery is evident on a daily basis.

Because mercury has such far-reaching effects in the destruction
of function in many systems of the body, our treatment also in-
volves nutritional repletion of cellular chemistry, normalization of
gastrointestinal bacteria, dietary programs and restoration of liver
detoxification systems.

Our medical training did not adequately prepare us for this chal-
lenge. We have learned little about testing heavy metals and even
less about treating. The word “chelation” is not in the vocabulary
of most physicians. A few physicians who are treating these chil-
dren are inundated with them in their practices now. The good
news is that they’re responding well to the therapy. The changes
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in neurological functioning are remarkable with each day of treat-
ment.

It is imperative that we stop giving heavy metals to children
through vaccines when their bodies can least handle such an in-
sult. We're seeing the link on a daily basis. The children are recov-
ering steadily but the treatment is expensive and tedious. It would
make more sense for us to eliminate the cause of the problem by
deleting thimerosal from the vaccines now and by withdrawing cur-
rent lots containing thimerosal from pediatric offices and health
units. We also need to channel funds for research into the clinical
trials needed to explore the link between mercury and develop-
mental problems in children.

I brought some slides of just a couple of the children before and
after treatment. It’s kind of hard to see. The child on the left has
a blank stare, he has no speech. On the right he’s smiling. He is
now speaking. He’s speaking in sentences. And this is following the
nutritional treatment and the removal of metals.

Second slide. This is a child before treatment on the left: bleary-
eyed, no speech at all, irritable, self-injurious, hands flapping. And
on the right, I think you can see the change. And this child had
a lot of metal. He had lead, he had mercury, he had aluminum.
We're finding a lot of aluminum in these children. I think alu-
minum is going to end up being as big a problem as mercury if we
keep putting it into the vaccines.

On the left, again no speech, blank eyes, blank stare, little frown-
ing look; and on the right, I think you can see the mother’s smile
as well as you can see the child’s smile. This was a twin, by the
way. And she now has two speaking twins.

One more? OK. I think we’re back to the start. Thank you.

[The prepared statement of Ms. Cave follows:]
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My pame is Stephanie Cave. I am in family practice in Baton Rouge, Louisiana. I want
to express my deep appreciation to you, Mr. Burton, and to the members of your
comyroittee for allowing me to testify today.

1 am presently treating over 300 autistic children with an additional 150 waiting to get in
as soon as we can accommodate them, Dr. Amy Holmes, the physician-parent of an
autistic child, joined me in February to help with the overwhelming mumbers of children
with this problem. We are treating children from all over the United States and getting
.calls from many places around the globe. This is truly an epidemic.

Autism was first described in 1943 by Kanner. Thimerosal, a mercury containing
preservative, was first used in the vaceines in the carly 1930s. Prior to 1970 the
prevakence of autism was 1 2000, In 1970 it was 1 in 1000 and in 1996 the NIH
estimated it to be 1 in 500. In the year 2000 reports from the education sector revealed
the incidence to be 1 in 150, '

Mercury can exist as a pure clement or in various forms of inorganic and organic
mercury. It affects the immune system and neurological systems at a very basic kevel.
The timing of infant and toddler vaccines, with mercury, corresponds to critical periods
of neuronal developroent. The blood brain barrier is not fully developed in the infant or
toddler. The fetus is at risk of exposure to toxins during gestation inchuding methyl
mercury from seafood eaten by the mother. Other sources of heavy metals are amalgam
fillings in the mother, Rhogam which is usually given to Rh negative mothers around 28
weeks gestation, and the influenza vaccine given during pregnancy,

These metals can be passed not only transplacentally, bat also through breast milk to the
infant at & time when the liver detoxification process is not perfected to the point of
removing the metals, We have measured this detoxification process and have found it to
be woefully inadequate in the developmentally delayed children. The organic ethyl
mercury, injected in bolus through vaceines, enters the brain and converts to inorganic
mercury, which cannot cross back over the blood brain berrier. This form is more Bkely
to cause autoimumune antibodies to brain tissue. Similar antibodies appear in autism.

T believe that the introduction of the Hepatitis B vaccine in 1991 has sperked this recent
epidemic because of the thimerosal. 'When added to the mercury imparted through the
DTP and HIB the exposure to mercury exceeds the EPA safe imits for the metal
considering a bolus dose on a single day. The EPA limits are usually related to ingested
mereury, which is partially cleared by the liver. Injecting boluses of ethyl mercury
presents another scepario. The two- month dose of mercury is at least 30 times higher
than the recommended daily maximum exposure as set by the EPA.

During the 1990"s infutts received 12.5 meg of mercury st birth followed by 12.5 mog at
one month, 50 meg at 2 months, 50 meg at 4 months, 62.5 mog at 6 months, 50 meg at 15
to 18 months. The total 0f 237.5 mep for a child, who at best weighs 10 kg, far exceeds
the safety imits if you consider bolus doses. In establishing normal safety kevels, if there
is indeed such a thing for a metal as toxic as mercury, bolus injections were not
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considered. If the nurse giving the injection did not shake the vial according to directions
before drawing out the vaccine dose, there is a chance that the child receiving the last
dose could get as much as 10 times the usual armount in one dose.

Stajeck and Lopez (Journal of Pediatrics, May, 2000) have shown mercury in the blood
of infants at birth prior to the hepatitis B injection. After the vaccine, the levels rose in
the blood of the infants tested. In some preterm infants there were levels that measured
ten times that seen in term infants, The bile production is minimal in infants, making it
more difficult for metals to be cleared from the body. thnaddodtoavaccme,ﬂac )
metals are even more dangerous because the vaccines trigper ctions that can
increase the permeability of the gastrointestinal tract and blood brain barrier.

Mercury affects precisely those parts of the brain affected in autisre—the cercbellum,
amygdala, and frontal cortex accounting for the myriad of symptoms in mercury
poisoning and autism. When displayed, these symptoms superimpose on cach other. The
following are prevalent in both: social withdrawal, depression, lack of eye contact,
delayed speech, increased sound snd touch seasitivity, tremors, stizures, poor
concentration, poor memory, repetitive behaviors, slecping problems, self-infurious
behaviors, rashes, anorexia, accekrated cell death in the central nervous system, and
prevalence of autoimmune disorders. -

The injection of mercury appears to affect only certain children, but I fear that we have
underestimated the devastation by concentrating on the autistic children. We are
measuring elevated levels of mercury in other children with mikder difficulties ke
learning disabilities, ADHD, and Asperger’s Syndrome. We do not have any ides what
the scope of this problem is at this point, There are no safety standards for infants getting
bolus doses of cthyl mercury. We cannot compere the cffects of @ bolus dose in an infant
to a daily dose in an adult. There are no parameters for comparison.

‘We have simplified the problem in our practice. We test all developmentally delayed
children for the presence of heavy metals. Hair is screened followed by a determination
in urine after a challenge of an ore] chelator, DMSA (2,3 Dimercaptosuceinic acid). It is
rare that we find any child with a developmental problem who does not have increased
fevels of mercury in the urine after a chelator challenge. An interesting phenomenon is
that we are finding many more lead intoxicated children than blood screens would
indicate. Lead amphifies the toxicity of ethyl mercury in the brain.

We perform a number of tests on blood, urine, bair and stool in the autistic children. The
abnormal Sindings that we sec in autism involving the ierame system, GI tract, and
central nervous system are also seen in mercury poisoning. These inchude, but are not
Hmited to changes in T lymphocytes, low levels of glutathione, low sulfate kvels, IgA
deficiency, and the presence of myelin basic protein antibodies in brain, The children are
responding well to the use of oral chelators and supplemcats, which take out heavy
metals. We are measuring levels in urine as we treat. The changes in the children are
remarkable with cach dose of a chelator. This treatiment may take months 1o complete,
Bt the chance for recovery is evident on a daily basis. Because mercary has such far-
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reaching effects in the destruction of function in many systems of the body, our treatment
also involves nutritional repletion of cellular chemistry, normalization of gastrointestinal
bacterial balance, dietary programs, and restoration of liver detoxification systems.

Our medical training did not adequately prepare us for this challenge. We learned little
about testing for heavy metals and even less about treating. The word chelation is not in
the vocabulary of most physicians. The few physicians who are treating these children
are inundated with them in their practices. The good news is that they are responding
well to the chelation treatment. The changes in neurological functioning are remarkable
with cach day of treatment.

1t is imperative that we stop giving heavy metals to children through vaccines when their
bodies can least handle such an insult. We are seeing the link on a daily basis. The
children are recovering steadily, but the treatment is expensive and tedious.

It would make more sense for us to eliminate the cause of the problem by deleting
thimerosal from the vaccines now and by withdrawing current lots containing thimerosal
from the pediatric offices and health units. We also need to channel funds for research
into the clinical trials necd to explore the link between mercury and developmental
problems in children.
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Thimerosal Content in Some U.S. Licensed Vaccines
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Chelation of Mercury for the Treatment of Autism
Amy S. Holmes, M.D.

July 15, 2000 KH FT

Autism and disorders resembling autism can be caused by a number of disorders, including Fragile
X Syndrome, tuberous sclerosis, and phenylketonuria, and by at least one notable chromosomal
abnormality, an inverted duplication of a portion of chromosome 15. But for the vast majority of
cases of autism today, there is no strictly genetic explanation. As with many chronic disorders,
most cases of autism appear to be caused by some genetic predisposition coupled with some early
environmental insult.

1. Autism - Etiology

Several recently-released reports point to the occurrence of an autism “epidemic” with the latest
incidence figures quoted to be on the order of 1 out of every 250 children. The Report on Autism
1o the California Legislature released in 1999 documents a large increase in full-blown DSM1V
autism alone, with other disorders increasing at the same rate as population growth. F. E.
Yazbak, M.D. found similar rates of increasing incidence in other states reported in his Autism 99
+ A National Emergency. The Center for Disease Control’s own investigation of Brick township,
New Jersey found a very high incidence of autism as well. Some noted sources attribute the
apparent increase in autism incidence to better diagnoses on the part of pediatricians and the
various pediatric specialties. Most, however, are unable to fully accept this simplistic explanation
because the diagnosis is strictly a behavioral one, and it is highly doubtful that the highly skilled
diagnosticians of earlier years could have overlooked such obvious behavioral anomalies
oceurring in such a large proportion of children. Furthermore, since it is impossible to have a
“genetic epidemic”, one must examine possible eatly environmental insults for clues to explain the
increase in autism cases.

Bernard, et al, have written an excellent article comparing autism with mercury poisoning. All
aspects of both disorders are examined, including symptoms, signs and findings on common
laboratory tests. The parallels between the two disorders is disturbingly obvious, even to the
most casual reader. This, coupled with many case reports of clinical improvement among autistic
children upon removal of at least a small part of their whole-body load of mercury, seems to
indicate that most cases of autism today are, in fact, cases of mercury poisoning. The early
environmental insult, in these cases, is mercury exposure that overwhelmed the body’s attempts at
detoxification.

How does mercury gain access to a fetus or an infant? First of all, mercury is ubiquitous. It isin
our water supply. In this setting, it exists mainly in cationic (1+ or 2+) form. This form is largely
unabsorbed. Fish and shellfish are a known source of organic mercury (methyl mercury). Organic
mercury is absorbed reasonably well by the gastrointestinal tract. Exposure via these two routes
is common, but it is far exceeded by exposure via dental amalgams and thimerosal-containing
vaccines. Mercury vapor is known to be released from dental amalgams, and it is known to cross
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the placenta with ease. It is not too far-fetched to assume that some mercury vapor (Hg - 0) is
released from the dental amalgams of the mother, she inhales the vapor, it enters her bloodstream,
some crosses the placenta and enters the developing fetus. Once metallic mercury (vapor, Hg - 0)
enters the cell, it can be easily converted to its cationic form, and in this form, readily binds to
sulthydryl groups on enzymes and other proteins. Once tightly bound via this mechanism, it is in
the body for a long time.  Thimerosal-containing vaccines are now given with abandon. Upon its
arrival into our world, the newborn is greeted with a Hepatitis B vaccine. He then receives
several more doses of this vaccine along with 3 DPT vaccines, and at least one HIB vaccine. All
three of these vaccines contain relatively large amounts of thimerosal, which is 49.6% ethyl-
mercury by weight. It was not long ago that the only vaccine containing thimerosal was the DPT
vaccine. But, the Hepatitis B vaccine was made “mandatory” in 1991 and the HIB vaccine a few
years earlier. Ts it a coincidence that the incidence rate of autism has soared in the 1990's? Isit
better diagnosis or is it more mercury early in life? Add onto these noted exposures the
thimerosal-containing RhoGam injection. A reasonable conclusion of greatly increased mercury
exposure to developing fetuses, newborns and young infants being responsible for the obvious
autism “epidemic” is almost inescapable.

Why isn’t every child equally affected ? Why are some children so affected while most seem
totally unaffected by what seems to be an almost equal mercury exposure? The answer is
unknown but has been suggested by Steven Edelson’s publication in Toxicology and Industrial
Health 1998. In this landmark work, he measured four of the Phase II liver detox pathways in the
liver - glucuronidation, sulfation, glycine conjugation, and glutathione conjugation. All autistic
subjects tested were found to have impairments in at least one of these four pathways. Problems
with glucuronidation were found in all subjects. Granted, the sulfate wasting problem in autism is
probably an effect of mercury toxicity rather than a cause, but Edelson’s work suggests a possible
mechanism whereby only a small proportion of children are affected. Perhaps the affected
children were, at least at the time of exposure, unable to quickly and efficiently get rid of the
mercury to which they were exposed.

II. Testing for Mercury Toxicity

Poisoning with most heavy metals is detected easily with blood tests. For example, if a person has
detectable lead in his body, he will have some detectable lead in his blood. In fact, the gold
standard for the detection of poisoning for most heavy metals is a test of intracellular content
using red blood cells. Hair and urine levels of heavy metals are a general reflection of blood
levels. Also, getting rid of most heavy metals such as lead with chelating agents is not difficult,
and the dosing schedule does not impact the outcome of treatment. This is because most heavy
metals in the body exist in a reasonably equal equilibrium between their preferred storage sites and
the bloodstream.

This is not the case with mercury. After an exposure, detectable levels are present in the blood
for only a short time; on the order of weeks to a few months. This is because mercury, unless
eliminated, quickly becomes tightly bound to sulfhydryl-containing enzymes and other proteins in
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the liver, kidney, lining of the gastrointestinal tract, and brain. So, if any reasonable time has
elapsed after a significant mercury exposure, little if any mercury will be detected in the biood,
urine or hair.

The only way of directly detecting the amount of mercury present in the liver, kidney, GI tract,
and brain is via biopsy of these organs. This is NOT a recommended procedure. Besides, the real
issue is not how much mercury is present, but how mercury-toxic the patient really is. Mercury
has well-documented effects on different laboratory tests, so this is the preferred way of
measuring mercury toxicity. The list below is only a partial list of helpful lab tests, and does not
reflect at all the effect of mercury on the brain itself.

Lab Tests Useful for Evaluating Mercury Toxicity
1. CBC with differential

high MCV
high monocytes
high eosinophils
2. Serum electrolytes
low CO2
3. Liver function tests
elevated liver enzymes
4. RBC intracellular trace minerals
classic picture is normal calcium, potassium, and copper with low to borderline-low values
of magnesium, molybdenum, selenium, vanadium, chromium, and zinc.
5. Hair Elements (Doctor’s Data Lab)
A. Elevated levels of other heavy metals (not mercury)
B. “Scattered” pattern of hair essential elements
C. High hair calcium
6. Plasma Amino Acids
low in at least half of essential amino acids
low in taurine
7. Urine Organic Acid Test (MetaMetrix is best for our purposes)
A. Uncoupling of Oxidative Phosphorylation
1. Elevated fatty acid metabolites
2. Elevated lactate
3. Elevated hydroxymethylglutarate
B. Partial blocks of several Krebs cycle enzymes
C. Elevated homovanillate (reflects elevated dopamine)
D. Impaired Detoxification (usually several abnormalities)
1. Glutathione depletion (elevated pyroglutamate)
2. Very high sulfate/creatinine ratio (sulfate wasting in urine)
8. Urine D-glucaric acid (Doctor’s Data Lab)
elevated
9. Fractionated Urine Porphyrins (hard to do correctly, especially if not potty-trained)
elevated coproporphyrin
elevated precoproporphyrin (not available commercially yet)
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10. Immune System Tests ($3$$)
A. Elevated CD4 cells, low CD8 cells, elevated CD4/CDS ratio (opposite of AIDS)
B. Low NK cells
C. Elevated serum IgE

Note : No one, even the most toxic i)ersom has all these lab abnormalities present.. Even the
most mercury-toxic will have some normal results. But, with half or more results abnormal, one
can be reasonably sure that the patient is heavy metal-toxic.

Some signs of mercury toxicity affecting the brain and immune system can be found on physical
exam. Below is a very partial list:

Abnormalities on Physical Exam Found in Mercury Toxicity
1. Dilated pupils

2. Sweaty hands and feet

3. Pathologic reflexes - Babinski most common

4. Very brisk knee jerks

5. Slight esotropia

6. Rashes, eczema

7. Elevated heart rate

And there are MANY others.

Because of the known kinetics of mercury in the body, there are some abnormalities that will not
be found unless the mercury exposure was recent. These are:

1. Elevated hair mercury

2. Elevated blood mercury

3. Elevated intracellular (RBC) mercury
4. Elevated urine mercury

A “challenge” test with any chelating drug is of no medical use, unless it is necessary to convince
an insurance company to pay for treatment. Some companies will not pay for treatment even with
a “positive” test. Everyone will excrete some mercury on a challenge test, and the amount
excreted, unless it is VERY large, does nothing to prove toxicity. Furthermore, even those who
excrete very little mercury in response to a “challenge” may be very mercury-toxic. Their
mercury may be so tightly bound in various organs that little will actually be chelated during the
short time period of a challenge test. It is far better to rely on signs found on physical
examination and the above laboratory abnormalities to correctly diagnose or exclude mercury
toxicity.

111 Treatment of Mercury Toxicity
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In order to be a good chelator of mercury, a molecule must have two opposed (in 3-D structure)
sulfhydry! groups or other groups that bind well to mercury. The effect of having these two
opposed groups is to bind divalent cationic mercury (Hg 2+) in sort of a “pincer grasp”, making it
very difficult for mercury to leave the chelator to bind to another molecule. Some compounds
that meet this requirement are

1. DMPS (2,3 dimercaptopropane sulfonate)

2. DMSA (meso-2,3 dimercaptosuccinic acid)

3. Lipoic acid

4. BAL - Dimercaprol - NOT RECOMMENDED

Those compounds which have only 1 sulfhydryl or other mercury-binding group are poor
chelators simply because they do not bind mercury tightly enough to keep it from binding to other
molecules. Among these compounds are MSM and cysteine. Their net effect may be simply
moving mercury around to other sites in the body. One substance that may have some good
chelating properties is cilantro. The problem with this substance is that it is unknown at the
present time exactly what the ingredient present in cilantro might be that may give it good
chelating properties. Without knowing the identity of the actual chelating substance, it is
impossible to know how much and how often it should be given. Also it is impossible to
determine if all cilantro has the same amount of the unknown substance. It is probably a good
idea NOT to use cilantro for chelating mercury until more is known about the substances
involved.

Because of the known kinetics of mercury in the body, it is necessary to maintain a reasonably
steady blood level of the chosen chelator over an extended period of time. The half-lives of
DMPS, DMSA, and lipoic acid dictate the dosing frequency of each necessary to maintain steady
blood levels :

1. DMPS (oral) - dose every 8 hours

2. DMSA - dose every 4 hours

3. Lipoic acid - dose every 3 to 4 hours

DMPS can be used , but must be used orally every 8 hours to maintain steady blood levels. This
drug is not recommended for several reasons :
1. DMPS is not approved for use in children. It has NEVER been tested for safety and efficacy in
children.
2. It is much more expensive than the others.
3. The oral form must be obtained from a compounding pharmacist.
4, Tt is very unlikely to be covered by insurance.

DMSA is an excellent chelator of most heavy metals including mercury. When used appropriately,
it is safe and effective. When used inappropriately, it can create disasters such as seizures. DMSA
has survived the testing necessary for FDA approval for use in children. This means it has been
tested in children and was found to be both safe and effective. Despite the FDA’s poor record in
testing and approving vaccines, the procedures for testing and approval of drugs are quite
rigorous. The only approved use for DMSA is for the treatment of lead poisoning in children.
Fortunately, DMSA is not very selective about which heavy metal it chelates, and binds to mercury
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quite readily. Despite claims of DMSA’s ability to cross the blood-brain barrier (BBB), it is
doubtful that it really does so. The study cited most often as proving DMSA’s ability to cross the
BBB was done in rats. Rats are known to not have a good BBB. DMSA is water-soluble and not
very lipid-soluble. This characteristic alone raises some doubts about its true ability to cross the
BBB.

Lipoic acid fits the molecular criteria of a good chelator. It has two diametrically-opposed
sulfhydryl groups capable of tightly binding mercury in a “pincer grasp”. It also has the advantage
of being lipid-soluble which implies an innate ability to cross cell and mitochondrial membranes and
the BBB more easily than DMSA.

An ideal course of chelation therapy for mercury poisoning should include the following:

1. First, getting rid of the loosely-bound body mercury.

2. Then chelating the more tightly-bound mercury including that in the brain.

3. Appropriate nutritional support designed to counteract mercury’s known effects and to make
the patient more comfortable while mercury is being moved around.

4. Appropriate monitoring tests (especially important in non-verbal children) to check on blood
counts, kidney and liver function, and mineral levels, and to gauge how much mercury is
being excreted.

One such ideal course might be :

1. DMSA alone - low-dose based on lean body mass, given every 4 hours on a week-on, week-off
schedule, until urine mercury levels off at a low value (usually 2 to 6 months).

2. DMSA plus lipoic acid - also low doses at frequent time-intervals, on an on and off schedule,
until no more mercury comes out in the urine.

3. Appropriate nutritional support might include essential fatty acids, fat and water-soluble
vitamins, and minerals.

4. Routine monitoring tests probably should include :
A. CBC with differential count
B. Serum electrolytes
C. Liver function tests
D. Urinalysis
E. RBC intracellular minerals (may or may not be necessary)

Tt is very desirable to monitor urine mercury levels on DMSA and DMSA/lipoic acid. Granted
most mercury is normally excreted through the feces, but DMSA greatly increases urinary
excretion of mercury, and the measurement of fecal mercury is somewhat unreliable because there
is no way of standardizing the amount measured. Fecal mercury results are reported in meg/g fecal
dry weight, Anything that changes the dry weight of feces, such as the fiber content of the diet,
will change the results. Consequently, there is no way of reliably comparing the results of one test
to another in the same patient. Urine mercury is standardized in two ways - mcg/g creatinine and
mcg/24 hours. A 24-hour urine collection is impossible for most children. Mcg/g creatinine is
preferred since creatinine is excreted relatively constantly over time in the same person. This fact
allows easy and reliable comparison of test results over time in a particular patient.
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When undertaking a course of chelation for mercury, one important point is to do it in cycles
consisting of “on” and “off” periods. Give the patient as much time off chelation as on chelation.
If any abnormal results show up in the routine monitoring tests, it is best to stop chelation for a
while, retest, and resume chelation when the results have normalized.

1t is extremely advisable to chelate safely under the supervision of a physician. Several reasons for
this are obvious. First of all, DMSA is available by prescription only (although Thorne Research
makes a product called Captomer that appears to be DMSA - be careful with this mainly because
the amounts stated on the labels of nutritional supplements are not always accurate). Also, it is
advisable to have some medical professional ordering and interpreting the results of all the lab
tests. This is of utmost importance in those children without good verbal skills. Finding a good
physician who will help your child can be difficult but is well worth the effort involved.

IV. Prognosis

This area is the most difficult to assess at the present time. Will the complete removal of mercury
from the body, especially the brain, actually cure autism? Or, are the neurons and supporting cells
so permanently damaged that complete reversal cannot be expected? Unfortunately, there is not
enough data available to make any true conclusions at this time.

But, there are some suggestions that a cure of autism might be possible with removal of all
mercury. The first suggestion of this possibility is the complete reversal of neurologic disorders in
adults upon mercury removal. But adults have fully-developed brains present before they were
poisoned. It is possible that similar improvements might not be observed in children because the
mercury was introduced prior to brain maturation. On the other hand, children have far superior
healing abilities and greater brain “plasticity” than adults, so their capacity for compete
normalization might be greater than that for adults.

The data currently available, although very limited, suggests that cures of autism upon complete
removal of toxins are very possible, and the prognosis is dependent on the age of the child at the
time of complete removal of toxins. Three age groups have been identified :

1. Up to adrenarche (generally around 7) - complete recovery possible

2. Past adrenarche, prior to puberty - probably not complete recovery, but language and social
gains are possible along with elimination of problem behaviors (aggression, self-injurious
behaviors, etc.)

3. After puberty - probably no language or social gains, but possible elimination of problem
behaviors (aggression, self-injurious behaviors, etc.)

As more data becomes available, the prognosis for all age groups will be better defined.

V. Unanswered Questions
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There are many more unanswered questions than can be listed, but here is a partial list:

1. Is mercury the only heavy metal involved or are most cases of autism attributable to a mixed-
metal toxicity with mercury heading the list?

2. Are non-metal toxins involved at all in the etiology of autism?

3. Are there any other treatments currently available that work as well or better than DMSA
followed by DMSA plus lipoic acid? What about new treatments on the horizon?

4. What is the actual underlying factor(s) that makes some fetuses, newborns, and infants
particularly sensitive to the effects of mercury exposure?

5. Are non-drug, non-supplement treatments (sauna, massage, etc.) of any benefit in
detoxification?

VL. Conclusion

It appears likely that most cases of autism are the result of mercury poisoning at a very early age.
Effective treatments for safely removing mercury from the liver, kidney, GI tract, and brain are
available today. Patient prognosis is probably dependent on age at the time of complete mercury
removal, but more data is needed before definite conclusions can be made.
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Mr. BURTON. Thank you, Dr. Cave. Sounds like you’re doing real
good work down there. We'll check all the references that you used
as well as your statement.

Doctor.

Mr. ApOsHIAN. May I have the first slide, please?

Mr. Chairman, members of the committee, I have been asked to
review mercury toxicity with you for a short period of 5 minutes.
And with your permission, I'll dispense with the usual introductory
remarks and get to the point.

May I have the next slide, please? The next slide, please.

The next slide will tell you about the different forms of mercury.
We have elemental mercury, we have organic mercury, and we
have mercuric mercury that we usually call inorganic. The ele-
mental mercury you're probably familiar with as far as the silvery
liquid that most children play with at some time in their lives. It
is dangerous because it emits mercury vapor at room temperature
or when it’s in our mouth, as we will talk about in a moment. It’s
a very dangerous poison.

The organic mercury, methylmercury, comes from fish—the fish
that you eat, certain kinds of fish. And thimerosal comes from the
vaccines and other medical preparations. A recent FDA list pointed
out there are 217 medical preparations listed with the FDA that
contain organic mercurials; 217.

And finally, the slide mentions mercuric mercury that we’ll speak
about in a moment. As far as the sources and forms of brain mer-
cury, this is shown in the next slide. You may not be able to see
that, but on the left is a tooth, underneath is thimerosal, and over
to the right hand side is a fish. The greatest exposure to mercury
of the American population comes from the amalgams in their
mouths. This has been clearly established. The mercury amalgams
in your mouth, the so-called silver fillings, contain 48 to 50 percent
of elemental mercury. These fillings continuously emit mercury
vapor which will go to the brain and is converted to mercuric mer-
cury, as is pointed out there.

On the far right-hand side, you’ll see a picture of a fish. Certain
fish contain methylmercury; again, very rapidly taken up from the
GI tract, transported quickly to the brain, and converted very slow-
ly to mercuric mercury. And then on the bottom left-hand side,
you'll see thimerosal, which again will be taken up by the brain
and quickly converted to mercuric mercury.

Now, one of the findings of the recent National Academy of
Sciences report is that you really cannot consider any form of mer-
cury alone. Let me just read you the one statement from the pre-
publication form of this report. It says: Prospective data on all
sources of mercury exposure such as vaccines and dental amalgams
and dietary intakes of methylmercury are essential to understand-
ing the effects of environmental mercury exposure on any out-
comes.

May I have the next slide, please? This will show you the target
organs of various forms of mercury: mercury vapor of the brain,
methylmercury of the brain, thimerosal of the brain, and mercuric
mercury if it’s taken up from outside of the body, the kidney.
What’s important to find out is all three of the first three forms are
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neurotoxic, neurotoxic in particular in the brain. By neurotoxic, we
mean it will damage nerves and it will damage brain tissues.

The next slide, please. Neurotoxicity of mercury. I think the first
statement is that the mercury stays in the brain. I can’t quite see
the slide myself from here. The mercury remains in the brain. My
colleague, Mary Aposhian, has looked for the last 10 years for com-
pounds that would bring mercury out of the brain. There is no such
therapeutic agent that we know of. Most of the research in this
country, as far as getting mercury out of the brain, is supported by
the family of a former Vice President of the United States. It is be-
lieved that that Vice President died of mercury toxicity. That fam-
ily has done more for studying basic mercury toxicity than probably
any other foundation or government in our country.

The most sensitive organs: brain of fetus, brain of children, brain
of adults. Again, the brain of the fetus is uniquely susceptible to
mercury toxicity, as are the brains of children and the brains of
adults. We're mature. What I would like you to remember is a child
is not a small adult. The metabolism, the biology of the child, is
quite different. The child has developing organs. The fetus has de-
veloping organs. And we know that mercury will stunt certain met-
abolic reactions involved in development.

The next slide, please. The final slide points out that which dam-
ages the brain. Again, the recent National Academy of Science re-
port really introduced something quite novel as far as the thinking
of the scientific community. And that is, as you look at all this—
these slides, the central compound, the central form of mercury
here is mercuric mercury. Mercuric mercury vapor converts into
mercuric mercury, thimerosal converts to mercuric mercury, as
does methylmercury. So this is probably the culprit, mercuric mer-
cury. The report points out that we must consider methylmercury
and mercuric mercury as well as thimerosal in order to understand
the neurotoxicity of mercury.

Let me just say as a final statement that there is no need to
have thimerosal in a vaccine. There are other agents that can be
used that are known to be safe.

Thank you for your attention.

Mr. BURTON. Thank you, Doctor.

[The prepared statement of Mr. Aposhian follows:]
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Mr. BURTON. Dr. Humiston.

Dr. HUMISTON. Mr. Chairman and members of the committee, 1
applaud your efforts to bring parents, scientists, and policymakers
together around the issue of autism. I am grateful for the oppor-
tunity to share my perspective as a parent, pediatrician, and public
health researcher.

Last week, my baby Quinn demonstrated developmental skills
that thrilled my husband and me. He pulled his father’s hand to-
ward a pile of rocks, used his other hand to point toward a puddle,
and said, “dad ock bla-bla,” which meant, “Daddy, throw this rock
in the water.” Unfortunately, Quinny is 7%2 years old.

The worst day of my life was not the day the developmental pedi-
atrician told me, almost apologetically, that my son was autistic.
The worst day came later when the specialists told me that Quinn’s
progress was minimal after a year and a half of intense therapy,
and that this made his prognosis grave. My family’s response was
very typical. We reached out and embraced a succession of thera-
pies, each touted as a lifesaver. We heard that gluten allergy was
the cause, and we changed Quinn’s diet. Later we tried, for exam-
ple, a phenol-free diet, megavitamins, anti-yeast medications, and
cranio-sacral massage. Each therapy was supposed to get at the
cause of Quinn’s autism. Each therapy was expensive, and each for
my son was a failure.

You may wonder what would make a reasonable person pursue
such an array of untested and unproven approaches. Well, I am a
desperate mother. I am desperate to help my son quickly during
his early years when we’d expect rapid brain development. I am
desperate because the science lags so far behind my son’s needs.
My family has been blown by every wind, every theory, to explain
this pervasive developmental disorder, and we are tired. We are
physically tired, financially tired, emotionally tired. So I am here
today to encourage you to nurture the science that will help, if not
my son, then at least my little girl’s future children.

Funding, of course, is a very good way to show support. I appre-
ciate the significant increases in NIH funding for autism research.
I am grateful for CDC’s investment in vaccine research. Generous
and sustained funding for short-term and long-term studies is the
most powerful help the government can offer my family. Please do
more.

I have also a list of please don’ts. Please don’t overemphasize the
investigation of some factors because they seem so risky, while ig-
noring other potentially important factors. We know, for example,
that because vaccination is unpleasantly memorable, we tend to
perceive it as riskier than, say, exposure to mercury in fish, which
is not very memorable. Please don’t exhaust your investigation on
the mercury in vaccines and ignore the subtler and potentially
more significant sources of neurotoxicants. Please don’t ignore fac-
tors because they are complex or seemingly unalterable. I would
grefer answers that are correct to answers that are quick and expe-

ient.

Please don’t imagine that shaking public confidence in vaccines
won’t lead to the death of some children. We know that previous
pronouncements on thimerosal led some U.S. birthing centers to
discontinue the use of hepatitis B vaccine and this in turn led to
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cases of chronic infection in newborns. These babies have had
about a 9 percent chance of going on to die of liver cancer or cirrho-
sis, neither of which are enviable deaths.

We know that in the UK and Japan, pertussis vaccines scares led
to decreases in vaccination and consequent increases in whooping
cough, a disease that wracks a baby’s body. We cannot forget that
just 10 years ago, we saw a measles epidemic in this country that
killed 123 children. That’s not theoretical. We can count the death
certificates. Though Hib disease essentially vanished once the vac-
cine was out, I will never forget it—fathers carrying limp, lethargic
toddlers into the emergency department. Your actions have con-
sequences. Please don’t forget.

Please don’t miss the opportunity to study the results of remov-
ing thimerosal from vaccines. As the manufacturers change to mer-
cury-free formulations, I hope someone is doing a definitive study
to see if autism rates plummet.

And finally, please don’t ever frame this as a battle of parents
against scientists. Generating hypotheses is a first step to finding
causes and cures, and this committee has heard many conflicting
hypotheses. The next step, testing these hypotheses, is painfully
slow and costly, but I hope you will commit yourself to this sci-
entific process. I believe it holds the greatest hope for my son and
the many children like him. Thank you.

[The prepared statement of Dr. Humiston follows:]
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Mr. Chairmar and members of the committee, I applaud your efforts to bring
parents, scientists, and policy makers together around the issue of autism. Iam
grateful for the opportunity to share my perspective as a parent, pediatrician, and
public health researcher. ‘

Last week my baby Quinn demonstrated developmental skills that thrilled my
husband and me: he pulled his father’s hand toward a pile of rocks, used his other
hand to point toward a puddle, and said “Daddy, ock bla-bla,” which meant,
“Daddy, throw this rock in the water.” Unfortunately, Quinny is seven and a half
years old. ,

The worst day of my life was not the day the developmental pediatrician told me,
almost apologetically, that my son was autistic. The worst day came later when the
specialist told me that Quinn’s progress was minimal after a year and a half of
intense therapy and that this made his prognosis grave. My family’s response was
very typical — we reached out and embraced a succession of therapies, each touted
as a lifesaver. We heard that gluten allergy was the cause and we changed Quinn’s
diet. Later we tried, for example, a phenol-free diet, megavitamins, anti-yeast
medications, and cranio-sacral massage. Each therapy was supposed to get at the
cause of Quinn’s autism. Each therapy was expensive and each, for my son, was a
failure.

You may wonder what would make a reasonable person pursue such an array of
untested, unproven approaches. Well, I am a desperate mother. 1am desperate to
help my son guickly during his early years when we’d expect rapid brain
development. Iam desperate because the science lags so far behind my son’s
needs. My family has been blown by every wind, every theory to explain this
pervasive developmental disorder, and we are tired. We are physically tired,
financially tired, emotionally tired. So T am here today to encourage you to nurture
the science that will help — if not my son — then at least my little girl’s future
children. ’

Funding, of course, is a very good way to show support. I appreciate the significant
increases in NIH funding for autism research. I am grateful for CDC’s investment
in vaccine safety research, Generous and sustained funding for short-term and
long-term studies is the most powerful help the Government can offer my family.
Please do more.

1 also have a list of “please don’ts.”
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Please don’t over-emphasize the investigation of some factors because they seem so
risky while ignoring other potentially important factors. We know, for example,
that because vaccination is unpleasantly memorable we tend to perceive it as riskier
than, say, exposure to mercury in water, which is not very memorable. Please don’t
exhaust your investigation on the mercury in vaccines and ignore the subtler and
potentially more significant sources of neurotoxicants.

Please don’t ignore factors because they are complex or seemingly unalterable. I
would prefer answers that are correct to answers that are quick or expedient.

Please don’t imagine that shaking public confidence in vaccines won’t lead to the
death of some children. We know that previous pronouncements on thimerosal led
some U.S. birthing centers to discontinue the use of the hepatitis B vaccine and this
in turn led to cases of chronic infection in newborns. These babies have about a 9%
chance of going on to die of liver cancer or cirrhosis, neither of which are enviable
deaths. We know that in the U.X. and Japan pertussis vaccine scares led to
decreases in vaccination and consequent increases in whooping cough, a disease
that wracks a baby’s body. We cammot forget that just ten years ago we saw a
measles epidemic in this country that killed 123 children. That’s not theoretical —
we can count the death certificates. Though Hib disease essentially vanished once
the vaccine was out, I will never forget it — fathers carrying limp, lethargic toddlers
into the emergency room. Your actions have consequences. Please don’t forget.

Please don’t miss the opportunity to study the results of removing thimerosal from
vaccines. As the manufacturers change to mercury-free formulations, I hope
someone is doing a definitive study to see if autism rates plummet.

And finally, please don’t ever frame this as a battle of parents against scientists.
Generating hypotheses is a first step to finding causes and cures, and this
Committee has heard many conflicting hypotheses. The next step — testing those
hypotheses -- is painfully slow and costly, but I hope you will commit yourself to
this scientific process. I believe it holds the greatest hope for my son and the many
children like him.
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Mr. BURTON. Thank you for your comments. I'd just like to say
at the outset that nothing that this committee has ever said would
indicate, at least from the Chair, that we are opposed to vaccines.
We are very much in favor of vaccinations. What we are concerned
about is whether or not the contents of those vaccinations are safe
and whether or not they’re being properly followed and looked into
by the agencies of jurisdiction, the FDA and the CDC. And we're
also very concerned about whether or not there are conflicts of in-
terest between the people on the advisory panels that are making
recommendations to FDA and the CDC and the pharmaceutical
manufacturers.

I'd like to ask you, Dr.—how do you pronounce your name—
Aposhian. They started using thimerosal in 1930.

Mr. APOSHIAN. About that time.

Mr. BURTON. I was just wondering, I know this is pure specula-
tion, we have a tremendous increase in Alzheimer’s and, because
of the neurological problems that many people are seeing from thi-
merosal being used in the vaccinations, where this could be a con-
tributing factor in the Alzheimer’s increase.

Mr. ApPOSHIAN. There are some scientific papers that speculate
about that. But at the present time, it cannot be said that Alz-
heimer’s disease has been caused by mercury.

Mr. BURTON. You think that, along with the aluminum and form-
aldehyde and other things that have been in vaccinations for a long
time, should be looked into by the health agencies as possible con-
tributing factors?

Mr. AposHIAN. There’s no question that mercury does not belong
in vaccines. There are other compounds that could be used as pre-
servatives. And everything we know about childhood susceptibility,
neurotoxicity of mercury at the fetus and at the infant level, points
out that we should not have these fetuses and infants exposed to
mercury. There’s no need of it in the vaccines.

I think the Academy of Pediatrics has also quite firmly stated
there is no need of thimerosal in vaccines.

Mr. BURTON. Why—and this is a question for any of you—why
was thimerosal put in vaccines in the first place? Does anybody
know? Why did they put that in there? It was supposed to be a pre-
servative. As I read the statements that you made today, it was
supposed to be something that kept bacteria out of the vaccina-
tions, out of the vaccines.

Mr. APOSHIAN. That’s correct, sir.

Mr. BURTON. And yet the information that I see here is that it
really doesn’t.

Mr. APOSHIAN. In the early thirties, in fact the 1940’s and up
until the mid-1950s, mercurials were used in medicine. They were
used as diuretic agents. The medical community had no evidence—
had nothing better to use. They had nothing better to use as a pre-
servative at that time than thimerosal. And I would venture the
opinion that it has just been going on because no one has objected
to it. And there’s no need for it any longer. And I don’t know any
medical community or scientific community that would agree to the
need for having thimerosal in any vaccine.

Mr. BURTON. Dr. Enayati said in his statement in 1982, 18 years
ago—and it’s in the Federal Register—an FDA panel concluded



213

that thimerosal is toxic, causes cell damage, can cause allergic re-
actions, and is not effective in killing bacteria or halting their rep-
lication.

That was 18 years ago. Why, if we knew that 18 years ago, did
they continue to let that be put into these vaccines? Does anybody
know the answer to that?

Mr. AposHIAN. I think that’s what you should ask the FDA rep-
resentative.

Mr. BURTON. Oh, I plan to. Now, the hepatitis B vaccine has thi-
merosal in it, and that’s given to infants. As I understand it, in-
fants don’t really have a great deal of exposure to hepatitis B be-
cause it’'s—you can contract it through blood, through sex, or
through, I guess, needles. Unless the parent has it. So why are we
giving hepatitis B vaccines to infants? Does anybody know that?
Unless the parent has it. Would you like to comment, Dr.
Humiston? I see you started to move forward.

Dr. CAVE. One of the main areas that we need it is when we
have a mother who tests positive for hepatitis B.

Mr. BURTON. I understand that. Aside from that, why the need
to have it?

Dr. CAVE. I agree with you. I don’t find the need for it on the
day of birth in children who don’t have mothers who are positive.

Mr. BurTON. OK. Doctor.

Dr. HUMISTON. The day of birth is different than some time dur-
ing infancy. We know that in 1990, before universal vaccination
with hepatitis B, that by age 10 there were 19,000 children in the
United States that had contracted hepatitis B, even though their
mothers were hepatitis B surface antigen negative. So they have—
it’s possible to have exposure to hepatitis B in ways other than
perinatally. It’s a small number overall. You know, if you look at
the entire population of the United States less than 10 years of
age, but 19,000—and, of course, when you are exposed to hepatitis
B during your early life, you’re more likely to go on and be a chron-
ic carrier.

Mr. BURTON. Have there been studies—and I'll yield to Danny—
or, excuse me, to Mr. Davis in just a minute—but have there been
studies showing the various ages at which children contract hepa-
titis B? Because it seems to me inconceivable before the age of 6,
or 5, that children would really have much exposure to it. I mean,
you said below age 10. How about the various age increments? You
don’t know?

Dr. HuMISTON. I don’t know how it’s divided out.

Mr. BURTON. Could we check that out and find out what ages we
start to see

Dr. CAVE. It’s very rare if the mother is not hepatitis B-positive
that an infant shows hepatitis B.

Mr. BurToN. Up until what age, you say 5 or 67

Dr. CAVE. I think it’s far beyond that.

Mr. BURTON. Mr. Davis, you're recognized.

Mr. DAvis oF ILLiNoiS. Thank you very much, Mr. Chairman. I
missed a part of the testimony from some of the witnesses, but that
which I heard I found to be quite intriguing.

Dr. Aposhian, how long has the scientific community been aware
of the alternatives to the use of mercury?
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Mr. APOSHIAN. Sir, it depends how you define the scientific com-
munity. The academic community, I would say since 1955, has
been concerned about the use of mercurials in medicine. The use
of mercurials in medicine has had a long history. It used to be used
as a treatment of syphilis. It used to be used for the treatment of
many, many infectious diseases before we had antibiotics.

Mr. Davis oF ILLINOIS. I know that there’s often resistance to
change, even when something comes along that we can assume or
we might even know to perhaps be more effective, more efficient,
less dangerous, less costly or whatever. Can you think of any rea-
sons why, if we are aware of the alternatives and if they are safer,
why we have not moved assiduously in that direction?

Mr. AposHIAN. Congressman Davis, there are three groups in-
volved here, I think. We have an academic group, we have a gov-
ernment group, and we have an industrial or pharmaceutical
group. Because of our society, most industrial groups, most phar-
maceutical companies, are very reluctant to change anything be-
cause of the tremendous cost of getting that change through the
FDA. And the other concern by pharmaceutical companies is just
how dangerous is dangerous? And that, I think, is where the great-
est argument comes in and that’s where the FDA should be acting
as a judge.

Dr. HuMISTON. I don’t mean to be cynical about the pharma-
ceutical companies, but I don’t think that theyre going to take to
moving toward thimerosal-free vaccines, I don’t think they will be
taking financial losses, because one of the things that happens is
we won’t be able to have vaccines in multidose vials. Multidose
vials are much less expensive than single-dose vials. So going to all
single-dose vials will actually bring more profits to the pharma-
ceutical companies. And I don’t—you know, I am not saying that
{;hat’s their motive, I'm simply saying that they have nothing to
ose.

Mr. Davis OF ILLINOIS. But it is in fact, I guess, sometimes dif-
ficult to feel that certain kinds of self-interests don’t creep into the
ultimacy of decisionmaking. And I guess that’s where it takes——

Dr. HUMISTON. Again I don’t mean to be cynical, but I think that
the pharmaceutical companies have moved quite quickly, and part-
ly, probably, because they don’t have a great deal to lose.

Mr. Davis ofF ILLINOIS. I guess what you’re saying is no matter
how you cut it, you can’t get around the whole concept of ultimate
involvement of all of us in arriving at public policy, and that if
there is enough action and activity, then one part balances out or
one side balances out the other and we arrive at the public inter-
est.

I assume—I also listened to your testimony in terms of your own
personal experience, and I was obviously moved, as anybody would
be by it. Given your own training as well as the experiences, do you
feel or would you have reason to believe that there might be any
connection between immunization and autism?

Dr. HumisTON. What Mr. Davis is referring to is that I was for-
merly with the National Immunization Program. Now I'm a pedia-
trician at the University of Rochester. I have to say that I try very
hard to keep an open mind scientifically, and I think that that is
the most important stance that we can take now. What I am advo-
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cating for is good science. And again, I was present during the
ACIP meeting, the Advisory Committee on Immunization Practices.
I was happy to see that the science is going forward quickly. I hope
that the science can go forward quickly. We’ve—this committee has
heard other theories as well. And I hope that we come to better un-
derstanding—also the genetics. I mean, there’s so many factors
here. I think that immunization is just a tiny part, but it sticks in
our mind because it’s so memorable.

Mr. DAvis ofF ILLINOIS. I thank you very much. Plus, Mr. Chair-
man, I must say I was pleased to hear your comment in terms of
the position of the committee relative to the fact that there are no
conclusions having been determined or reached, but what the com-
mittee is really hoping to do is to try and probe as deeply, as wide-
ly as it can, to try and find out as much as we possibly can about
the issue. And I appreciate that comment that you made.

Mr. BURTON. Thank you, Mr. Davis. Ms. Chenoweth.

Mrs. CHENOWETH-HAGE. Thank you, Mr. Chairman. As a grand-
parent of an autistic child, I've been fascinated with your testi-
mony. I want to thank all of you for the method of your delivery.
I know it’s difficult. In the last hearing I had difficulty even giving
my own opening statement, and I'm not a patient, 'm a grand-
parent. But they’re precious, precious little children. And my heart
goes out to you. But also I thank you very much for your courage
in being here today.

I wanted to begin my questioning with a question to Dr. Cave.
I've been fascinated with your treatment procedure. And your pro-
cedure involves nutritional repletion of cellular chemistry and nor-
malization of gastrointestinal bacterial balance, dietary problems,
restoration of liver detoxification systems. What do you think about
chelation also as a treatment? Have you considered that?
| [The prepared statement of Hon. Helen Chenoweth-Hage fol-
ows:]
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Statement of Congressman Helen Chenoweth-Hage
Committee on Government Reform and Oversight
2157 Rayburn House Office Building
July 18, 2000

Thank you, Mr. Chairman. I would like to thank the Committee for holding this hearing
on “Mercury in Medicine - Are We Taking Unnecessary Risks?” | am unable to overstate the
importance of this issue. I look forward to hearing the testimony of the witnesses today.

Mr. Chairman, you know as does the rest of the committee, that [ have very real concerns
about the current vaccination programs and the way they are administered. Over the past year,
this committee has held a series of hearings regarding vaccines and their effect on the populace.
However, today’s hearing is about the mercury content of vaccines and the possible dangers they
present to America’s most precious resource, its children.

1 was seriously disturbed to hear about the mercury content of certain vaccines in prior
hearings, so I am glad that we will examine this issue in depth today. The question of whether
mercury genuinely affects human health has been indisputably answered. It does. Recently, the
Food and Drug Administration recognized the possible hazard that mercury presents in vaccines
and concluded that eliminating thimerosal, an additive to vaccines that metabolizes into a type of
mercury, should be implemented.

This is an important finding, due to the fact that many experts now believe that mercury
may be linked to the radical increases in the rates of autism. If it is true that this additive
metabolizes into mercury, could this be the root cause of such a high rate of autism? Several
counties and states have noticed substantive and disproportionate increases autism rates over the
past several years. We have a duty to investigate whether federal vaccine policy has contributed
to these rates.

Mr. Chairman, autism is a neurodevelopmental syndrome or disorder. Some of us on this
very Committee, including myself, are personally aware of the devastating effects that autism has
on families. However, I will also be the first to say that grandchildren who are autistic are also a
source of great joy. Too often society hides autism in a closet, out of site.

With this said, I would like to say that I look forward to the testimony of the witnesses
and learning about the frightening possibility that our vaccines are causing mercury poisoning in
our children.

Mr. Chairman, let me thank both you and the Committee again for holding this hearing.
It’s of critical importance to not only the families here, but those around the nation that have
been affected by the consequences of mercury poisoning and autism. We simply must deal with
this.

Thank you, Mr. Chairman.
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Dr. CAVE. We are using oral chelation with a sustained release
DMSA. The DMSA is a drug approved by the FDA for lead intoxi-
cation in children. We've used a sustained release form which has
given us a totally different picture. We're pulling on a 24-hour
basis now, and we’re seeing the metal come out. And the children
are changing in the first week that we start treating.

We have another layer of treatment in which we add alphallipoic
acid which does take it to the central nervous system. When we
start pulling it from the central nervous system, we get sentences
and speech in children who have not spoken. It’s been phenomenal.

Mrs. CHENOWETH-HAGE. That was going to be my next question.
Can you pull it from the central nervous system?

Dr. CAVE. Yes, we can.

Mrs. CHENOWETH-HAGE. Is chelation the best method of doing
that, have you found?

Dr. CAVE. It’s the only method. You have to pull the metal with
something that will hook on to the metal. And these have—sulf-
hydryl groups, which will hook on to mercury.

Mrs. CHENOWETH-HAGE. Dr. Cave, I was also interested in know-
ing what your thoughts were about why some children are affected
this way while others perhaps have a physiologic system that’s de-
veloped to the point that the toxins don’t reside in the brain. What
happens there?

Dr. CAVE. We are measuring the detoxification systems in the
children’s livers and we’re finding variability. In the children that
we're seeing that are developmentally delayed, there is very little—
they’re not able to detoxify very well. There’s very little ability. The
normal child has a better system. And we can measure that. There
are some genetic factors. We have some ideas about that, too. And
we’re looking at several lipoproteins; that’s very early right now.
But it can be explained—it can’t be fully explained, but it can be
partially explained at this point, and there are genetic factors for
sure.

Mrs. CHENOWETH-HAGE. I see. Mrs. Birt, I found it very interest-
ing in your testimony that you testified to the fact that there were
some questions back in 1988 and then finally—about thimerosal—
and then finally in 1997 they issued a final rule, the FDA did, that
disallowed thimerosal or indicated that products containing thimer-
osal were neither effective and may not be safe for over-the-
counter

Ms. BIRT. Correct.

Mrs. CHENOWETH-HAGE [continuing]. Treatments. And also in
your testimony, you talked—you testified to the fact that the FDA
asked the vaccine companies to give them information on this. And
could you elaborate more on that? I found that section of your testi-
mony fascinating.

Ms. BIRT. I think the problem is that the manufacturers aren’t
held accountable, so nobody is responsible in the ultimate product.
It’s like a big circle. It goes from the manufacturer to the FDA to
the CDC to the public. But nowhere in there is anybody legally or
financially accountable if there’s a problem. And the way our soci-
ety is geared is that profitability is the highest thing.

And I think that in order for the vaccine manufacturers to make
the product thimerosal-free, they had to change their methods of
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production. And this is only speculation—they may have known
there was a problem earlier and just didn’t want to say anything.
Nobody knows that for sure.

But I think this whole process of finding out the truth will lead
us to the truth eventually. But I think the fundamental problem
is that we don’t have accountability in the system, so the people
who have the most to lose really aren’t protected, which is basically
the job of the government, to protect people who are at risk. And
that has not been done in this process.

Mrs. CHENOWETH-HAGE. Mr. Chairman, I see my time is up. I
just wish I had about 3 hours to engage with these witnesses. My
congratulations to you and your staff for the outstanding informa-
tion we've received.

Mr. BurTON. Thank you, Congresswoman Chenoweth. We’ll have
one more round, if you would like to ask some more. Mr. Gilman,
Chairman Gilman.

Mr. GILMAN. Thank you, Mr. Chairman. I regret that I was tied
up on the floor with legislation that we’re involved in. And I want
to thank you, Mr. Chairman and the committee, for conducting this
series of hearings on vaccine safety, and I want to thank our panel-
ists for coming to voice their concerns and to give us their informa-
tion. As we examine the various additives that are present in vac-
cines, it’s extremely important that we note the role that they play
and what, if any, other compounds may be available to fulfill their
roles as appropriate substitutes.

Today’s hearing focuses on thimerosal, the preservative that con-
tains small amounts of mercury. And that’s the first that I've been
made aware of how mercury is part of these vaccine substances
and what they can do to our youngsters. I've been informed that
these preservatives are used to inhibit the growth of bacteria fun-
gus that might contaminate a multidose vial of vaccine where a
physician reenters the same vial several times to inoculate several
children. Apparently, without preservatives, there is a risk that a
vial of vaccine could become contaminated and a physician could
inadvertently inject a living organism into a child. Since 1968, I've
been informed preservatives have been required by law in
multidose vials.

Thimerosal has been used for more than 60 years in a variety of
vaccines. The fact that it’s been used that long, of course, does not
attest to its safety. It’s been effective as a preservative in very low
doses and highly stable—it is highly stable throughout the shelf
life of that vaccine, and works across a broad spectrum of microbial
agents. As such, it’s been considered the best preservative that was
available. And while its value in keeping vaccines free of contami-
nation has been unchallenged, serious questions have now arisen
as to the possible side effects in infants from exposure to mercury,
the mercury that’s available in thimerosal.

It’s my understanding that aside from 60 years experience in the
field, there has been little directly applicable data on this concern
until very recently. CDC has now looked at the level of exposure
to mercury of immunized infants in three HMOs versus the appear-
ance of symptoms such as renal failure, a hallmark of mercury poi-
soning, and various neurological deficits, including autism. This
data has indicated what there is no association between the
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amount of mercury an infant is exposed to from vaccines in the de-
velopment of any neurologic or renal problem. And that’s why it’s
so important we're examining this issue today.

And another type of additive to vaccines is the adjuvant. Adju-
vants in vaccines help boost the child’s immune response to bac-
teria or virus that is a poor stimulant of its own accord. Adjuvants
therefore provide the ability to decrease the amount of bacteria or
virus needed in a vaccine and/or to decrease the number of doses
needed in an immunization series. Aluminum salts, I've been in-
formed, are the only licensed adjuvant in our Nation. They’ve been
safely used in vaccines for a number of years.

Today, taking testimony from our panelists who are before us
now regarding adjuvants and additives in vaccines and alleged as-
sociations between these additives and various illnesses, is ex-
tremely important to us. We must be vigilant in matters of vaccine
safety. We’ve just gone through extensive hearings on anthrax and
trying to make certain that any utilization of anthrax by the mili-
tary is not going to affect their well-being. At the same time, it’s
important we focus our attention on scientific evidence. We must
be careful we don’t jump to conclusions based on anecdotes and
speculations, but that’s why it’s good you're here to present specific
cases to us. We must not lose sight of the fact that vaccines have
saved millions of people from debilitating and deadly diseases, but
we don’t want the vaccine itself to cause side effects that are just
as deadly.

The effect of needlessly scaring parents away from immunizing
their children is a real concern, and that’s why we must tread very
carefully as we go through this maze of trying to find out just what
has affected our children by the substances that are present in the
vaccine.

So again I thank Mr. Chairman, thank you for being here, and
I want to thank our panelists who are here today to give us the
benefit of their thinking.

[The prepared statement of Hon. Benjamin A. Gilman follows:]



220

Rep. Benjamin Gilman

Opening Statement for Vaccine Hearing on Mercury in Medicine
Government Reform

July 18, 2000

| would like to thank the Chairman for holding this series of
hearings on vaccine safety and I look forward to hearing from

today’s panel members.

As we examine the various additives that are present in
vaccines, it is important to note the role they play and what if
any other compounds are available to fulfill those roles.
Today’s hearing will focus on thimerosal (thigh-mare-oh-soli), a
preservative that contains small amounts of mercury.
Preservatives are used to inhibit the growth of bacteria or
fungus that might contaminate a multi-dose vial of vaccine
where a physician re-enters the same vial several times to
innoculate several children. Without preservatives, there is the

very real risk that a vial of vaccine could become
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contaminated and a physician couid inadvertently inject a
living organism into a child. Since 1968, preservatives have

been required by law in multi-dose vials.

Thimerosal has been used for more than 60 years in a variety of
vaccines. It is effective as a preservative in very low doses, is
highly stable throughout the shelf life of the vaccine, and works
across a broad spectrum of microbial agents. As such, it is
considered the best preservative available. While its value in
keeping vaccines free of contamination is unchallenged,
questions have arisen as to possible side effects in infants from
exposure to mercury in thimerosal. It is my understanding that,
aside from 60 years experience in the field, there was little
directly applicable data on this matter until recently. CDC has
now looked at the level of exposure to mercury of immunized

infants in three HMO’s versus the appearance of symptoms such
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as renal failure, a hallmark of mercury poisoning, and various
neurologic deficits, including autism. This data indicated that
there is no association between the amount of mercury an infant

is exposed to from vaccines and the development of any

neurologic or renal problem.

Another type of additive to vaccines is an adjuvant
(add-juve-vent). Adjuvants in vaccines help boost a child’s
immune response to a bacteria or virus that is a poor stimulant
of its own accord. Adjuvants, therefore, provide the ability to
decrease the amount of bacteria or virus needed in a vaccine
and/or to decrease the number of doses needed in an
immunization series. Aluminum salts are the only licensed
adjuvant in the U.S. and they have been safely used in vaccines

for 70 years.
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Today we will hear testimony regarding additives in vaccines and
alleged associations between these additives and various
illnesses. We must always be vigilant in matters of vaccine
safety. At the same time, it is important that we focus our
attention on valid scientific evidence and not jump to conclusions
based on anecdotes and speculation. We must not lose sight of
the fact that vaccines have saved millions of people from
debilitating and deadly diseases throughout the years and as
such, we should proceed with caution. The effect of needlessly
scaring parents away from immunizing their children is very real
and the results of not immunizing children can be far more
dangerous than any speculative risks associated with

vaccinations.
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Mr. BURTON. Thank you, Chairman Gilman.

Ms. Ros-Lehtinen.

Ms. RoOS-LEHTINEN. Thank you so much, Mr. Burton, for this
hearing and for your constant leadership on this terrible issue of
autism. I don’t have autistic children, but I have a very good friend
who has, as you may remember, because I've spoken about them
before in this committee, two autistic children. Because of them,
these hearings are of great importance to me personally and to
many constituents in my district. Due to my association with her
and her family I have come to know so much about autism and
how many families are affected and indeed devastated by this prob-
lem.

I'm always delighted to go back home with all of your material—
and I want to commend your staff for preparing such fine materials
for us at each hearing—how happy the parents of autistic children
are with the literature, and then when I have the meeting with the
so-called experts, how alarmed they are with the papers.

I find that there’s a great disconnect in the scientific community
about what parents have come to know and understand through
their own research and through their own set of circumstance. And
I hope that both sides come closer together because I know that I
will have that same reaction when I come back to Miami this week-
end; that parents will be very happy with this information and the
experts won’t.

And we do have some very good centers for autism in south Flor-
ida. I don’t know if there’s a geographical connection, but certainly
south Florida has been very impacted by the effects of autism. We
have the Card Center at the University of Miami, Center for Au-
tism and Related Disabilities, a great center, and the Dan Marino
Institute in Broward County. So my community has been blessed
with good information. Yet I find that scientists and many within
the medical community, the people with whom I deal with, they are
not satisfied with the information that we give them. I find that
disturbing, because I would think that these experts would be
happy to see others doing research and promising information.

I wanted to followup with a view of the great information that
was given to us today. You were saying that in one of the publica-
tions, I'm not sure which one, that mercury levels can be detected
in urine, hair, and blood.

I'm interested in knowing how many autistic children you believe
have been tested for mercury levels? As I said. I have two children
of my own, they’re 14 and 13 now. I don’t recall whether that was
a normal set of tests, but whatever it was, it was at a normal
range. Is testing for mercury something that is usually done by pe-
diatricians? Do you think that that is something that they should
be looking at? Would it involve a more intrusive examination than
is already given to children? Are you advocating that parents
should have their children tested for mercury levels?

That’s my first question. Let me just throw them all out and
whoever wants to, answer. Also, chelation—is that how you say it?
Chelation methods, do they come in pill form or a shot or liquid
that the child swallows, and how many children have undergone
this chelation therapy or method? Finally, what was it formulated
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originally to treat? I'm interested in understanding more about
that therapy.

Thank you, whoever would like to answer those questions about
mercury testing and chelation therapy and address the disconnect
between parents and so-called medical authorities.

Dr. CAVE. Mercury is not something that is usually tested, and
we were not really taught to test hair samples or to give chelation
doses and test urine samples. If you look at some of the material
I've provided in the handout on the hair samples that I have, you
cannot find mercury in these children. We find mercury in the hair
of children who are receiving the vaccines, but these children are
beyond the first dose of vaccine. So the mercury has moved beyond
this level. It stays in hair only a certain period of time. It doesn’t
actually stay in blood.

But when we give the dose of a chelator, it brings it into blood
and then into the urine, and then we can measure it in urine. This
is something that we started doing 4 or 5 years ago when we start-
ed treating the children. And I noticed that we were finding metals
in the small children and in children who were receiving the—well,
a vaccine like hepatitis B later on in life. I found it in the hair sam-
ple of a young man who had the hepatitis B series in college. He
was left with severe depression, and his brother was left with sei-
zure disorder. And I found it in the hair of both of these young
men.

But you have to be able to look for something. You have to know
how to look for it in order to find it. When we were using the drug
as it’s given in the regular drugstore, without technology-sustained
release, we were not even finding very much in the urine. Now that
we're using a sustained release, we're bringing it out into the
urine.

If you notice on the handout that I have there, it’s very high in
the urine as submitted, even though it was negative in the hair.
In the hair, we look for aluminum and we find aluminum and we
find antimony in the hair. And we are treating that—we’re not
treating that with the same medication. We're using an over-the-
counter to treat the aluminum and it’s working well, with no tox-
icity that we can see.

Mr. BURTON. Anyone want to comment briefly on the chelation
she was talking about, the various forms of chelation?

Mr. APOSHIAN. Let me say that our laboratory for the last 18
years has been the primary laboratory dealing with the use of
DMSA, the development of DMSA, the approval of DMSA by the
FDA. It’s a chelating agent. That means it competes with other ma-
terials in the body for a particular metal or group of metals, makes
that metal more soluble, and therefore excretes it.

The controversy has always been, just because you get rid of a
metal does not necessarily mean you improve the clinical position
of—the clinical condition of the patient. This is always controver-
sial.

Chelation therapy is certainly not accepted by the vast majority
of established medicine. It is accepted quite greatly by alternative
medicine people. I think it’s just a subject of controversy at the
present time. There is no question at all that it helps children that



226

have been exposed to lead. It gets rid of the lead and decreases
their chances of getting any worse.

The National Institutes of Environmental Health Sciences at the
present time have a $35 million program to see whether giving
DMSA to children who have been adversely affected by lead will
improve their condition. As yet there is no solid information that
their condition has been improved, but all the information is not
present yet.

Chelation therapy has always been a method of getting rid of
toxic metals. There are various chelating agents that can be given
by mouth, like DMSA. There are other ones that can be given by
mouth or injection. And there are also very toxic ones. I also want
to point out, the problem is that you can’t take an autistic child,
give him any kind of an agent, and then test his brain to see
whether that particular toxic metal has been removed. We can do
that in animal studies; we cannot do it in human studies, of course.

Does that answer your question, Congresswoman?

Ms. ROS-LEHTINEN. Yes.

Dr. CAVE. But clinically they’re improving. We're bringing them
back 80 percent, 90 percent, in terms of social interaction with
speech, with eye contact, and that’s proof that the central nervous
system is functioning at a higher level. We can’t go in and biopsy
the brain, but we can certainly look at the child.

Mr. BURTON. Mr. Cummings, you have questions?

Well, we have a number of questions I would like to submit for
the record to each one of you. You have been very, very informative
in your statements and I really appreciate that. I would like to ask
you a whole host of questions, but the hour is getting late, and I
know we’re going to have votes on the floor and we’re going to be
down there for awhile. So would you all be willing to answer ques-
tions for the record that we submit to you? We’ll put those in the
record as soon as we get them.

I want to thank you all for being here. I hope you can stay
around to hear the testimony from the agencies of the government.
Thank you very much.

We will now have panel No. 2. Ms. E. Ramona Trovato, Director
of the Office of Children’s Health Protection, Environmental Protec-
tion Agency; Dr. William Egan, Acting Office Director, Office of
Vaccine Research and Review, the Center for Biologics Evaluation
and Research; Dr. Roger H. Bernier, Associate Director for Science
at the National Immunization Program, Centers for Disease Con-
trol and Prevention; and Dr. Marie Bristol-Power, National Insti-
tute of Health and Human Development, the National Institute of
Health.

Could I have you all stand so we could have you sworn, please?

[Witnesses sworn.]

Mr. BURTON. Be seated. We'll start with Ms. Travato. Did I pro-
nounce your name right?

Ms. TROVATO. You sure did. May I begin?

Mr. BURTON. Yes.
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STATEMENTS OF E. RAMONA TROVATO, DIRECTOR, OFFICE OF
CHILDREN’S HEALTH PROTECTION, U.S. ENVIRONMENTAL
PROTECTION AGENCY; DR. WILLIAM EGAN, ACTING OFFICE
DIRECTOR, OFFICE OF VACCINE RESEARCH AND REVIEW,
CENTER FOR BIOLOGICS EVALUATION AND RESEARCH
[CBER], FDA; DR. ROGER H. BERNIER, ASSOCIATE DIRECTOR
FOR SCIENCE, NATIONAL IMMUNIZATION PROGRAM, CEN-
TERS FOR DISEASE CONTROL AND PREVENTION; AND DR.
MARIE BRISTOL-POWER, NATIONAL INSTITUTE OF HEALTH
AND HUMAN DEVELOPMENT, NATIONAL INSTITUTE OF
HEALTH

Ms. TROVATO. Good afternoon. I am Ramona Trovato, Director of
the Office of Children’s Health Protection at the U.S. Environ-
mental Protection Agency. I appreciate the opportunity to appear
before you today to talk about the problem of mercury, particularly
as it affects fetuses and very young children.

Mr. Chairman, while I appreciate the primary interest of this
committee today is the role that mercury may play in causing
health effects in children when used as preservatives in vaccines,
EPA does not have regulatory authority to address vaccines and
their preservatives. EPA does have authority to address releases of
mercury to our air, land, and water, and is actively addressing
such releases through both regulatory and nonregulatory actions.

Mercury is a naturally occurring metal which persists in the en-
vironment and has long been known to have toxic effects on the
nervous systems of humans and wildlife. The most significant re-
leases of mercury to the environment in the United States are
man-made emissions to the atmosphere from combustion sources,
including waste and fossil fuel combustion. Mercury from such
emissions as well as naturally occurring mercury and mercury from
past uses, such as in fungicides on crops, is deposited into the soil
and water. Concentrations of mercury in air and water are usually
low and of little direct health concern. Once mercury enters water,
however, it may be converted to methylmercury which can then ac-
cumulate in fish and marine animal tissue. Methylmercury levels
in fish at the top of the food chain are, an average, 7 million times
higher than the concentrations of dissolved methylmercury found
in the surrounding waters. As a result, human exposure to
methylmercury occurs primarily through eating contaminated fish.
The amount of methylmercury that people are exposed to depends
on the species of fish consumed, the concentration of
methylmercury in the fish, and how much and how often fish are
consumed.

While most U.S. consumers need not be concerned about their ex-
posure to methylmercury, some exposures may be of concern. Those
who frequently consume large amounts of fish or who eat fish from
water contaminated with mercury may be more highly exposed.
Populations such as pregnant women and their fetuses may be at
risk if they consume large amounts of contaminated fish or fish
with relatively high levels of methylmercury.

Because the developing fetus is the most sensitive to the effects
of methylmercury, women of childbearing age may be at particular
risk. These women should pay attention to the fish advisories
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issued by their States that suggest limiting the consumption of fish
containing higher levels of methylmercury.

Methylmercury is toxic to adults, children, and the fetus but pre-
natal and postnatal exposure can adversely affect the nervous sys-
tem. Dietary methylmercury is almost completely absorbed into the
blood and distributed to all tissues, including the brain. It also
readily passes through the placenta to the fetus and fetal brain. Ef-
fects on the fetal nervous system occur at lower exposures than do
effects on the adult nervous system. Mercury interferes with the
development and function of the central nervous system, with
health consequences ranging from subtle to severe, depending on
the amount and timing of exposure.

In 1995, EPA published a reference dose of 0.1 micrograms per
kilogram of body weight per day, based on the effects seen in chil-
dren following methylmercury consumption by the mother during
pregnancy.

Just last week, the National Academy of Sciences released their
findings on the health effects of methylmercury based on its eval-
uation of recent epidemiological studies. The NAS affirmed EPA’s
reference dose is a scientifically justifiable level for public health
protection for the most sensitive subpopulation—mothers and their
unborn fetuses. The NAS has also indicated that the majority of
U.S. population has low risk of adverse effects from current
methylmercury exposures. However, the NAS also estimated that
more than 60,000 children are born each year at risk of adverse
neurodevelopmental effects such as overall cognitive ability, lan-
guage development, spatial perceptual skills, and motor skills due
to in utero methylmercury exposure.

EPA is taking action to reduce mercury in the environment. EPA
has issued standards that limit air emissions of mercury. The agen-
cy has developed regulations for boilers, process heaters, solid
waste combustors and chlor-alkali plants. The remaining largest
identified source of mercury emissions are coal-fired utility boilers.

In summary, it is clear that women of childbearing age should
take steps to minimize their exposure to methylmercury from eat-
ing contaminated fish. People who regularly eat fish should be
aware of any State fish advisories. Because of the beneficial effects
of fish consumption, the long-term goal needs to be reduction of the
concentration of methylmercury in fish rather than the replace-
ment of fish in the diet by other foods. EPA will continue to take
steps to further improve public health, especially to protect chil-
dren and fetuses, our most susceptible population.

Thank you very much, and I'll be happy to answer questions.

Mr. BURTON. Thank you, Ms. Trovato.

[The prepared statement of Ms. Trovato follows:]
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Introduction:

Good Morning. I am Ramona Trovato, Director of the Office of Children’s Health
Protection in the U.S. Environmental Protection Agency and I want to thank you, Chairman
Burton, Ranking Member Waxman, and members of the Committee, for inviting me to talk about
mercury.

What is EPA's Role?

EPA has authority to address releases of mercury to the environment, including its
presence in our air, water, and soil. EPA undertakes both regulatory and non-regulatory actions
to reduce the release of mercury to the environment and thus, the human health consequences of
mercury exposure. EPA does not have regulatory authority over vaccines, and
Section 3(2)(B)(vi) of the Toxic Substances Control Act (15 U.S.C. 2602(2)(B)(vi)) specifically
excludes drugs from the definition of “chemical substance.”

What is Mercury?

Mercury is an element and, as such, it is neither created nor destroyed. The same amount
of mercury has existed since the earth was formed. As a naturally occurring metal, mercury
takes several forms: elemental, inorganic, and organic. Mercury combines with other elements,
such as chlorine, sulfur, or oxygen, to form inorganic mercury compounds or “salts” which are
usually white powders or crystals. Mercury also combines with carbon to form organic mercury
compounds. Methylmercury is the form of organic mercury in the environment, while an
ethylmercury salt (thimerosal) has been used as an additive to biologics and vaccines since the
1930's to combat bacterial contamination. The scientific community knows a lot about the human
health and ecological effects of mercury and mercury exposure, and has agreed, in spite of
remaining scientific uncertainties, that mercury, in certain forms and levels of exposure, is an
important human health and environmental problem.

Mercury has long been known to have toxic effects on the nervous systems of humans
and wildlife. Inorganic mercury enters the air from coal and waste combustion, industrial plants,
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and from mining ore, and is then transported through the air finally being deposited on land and
in waters. As previously noted, mercury persists in the environment. [n water, elemental
mercury may be biotransformed through the action of bacteria into methylmercury which is a
more toxic and bioaccumulative form. Methylmercury can bioaccumulate in predatory fish and
marine mammals to concentration levels that are hundreds of thousands of times higher than
concentrations in surrounding waters. People who routinely consume large amounts of
contaminated fish or consume fish with relatively high levels of methylmercury are at risk of
adverse effects. Fetuses exposed to methylmercury through their mother’s consumption of
contaminated fish may be at risk of adverse effects because the developing nervous system is
more vulnerable to mercury toxicity.

What are the Health Effects of Mercury?

Methylmercury is toxic to adults, children, and the fetus. Both prenatal and postnatal
exposures can adversely effect the nervous systemn. Among adults, methylmereury can produce
neurological damage ranging from fatalities at high doses to effects including neurological
damage only identifiable through specialized clinical testing (e.g., visual field evaluation,
neuromotor dysfunction) at fow doses.

Some recent large epidemiological studies of children have identified cognitive deficits as
a result of in utero methylmercury exposure, including impairment in attention, language
processing, and memory.

Fetal nervous system development is a particularly vulnerable period that may be
adversely effected by methylmercury exposure. Many of the same biological events that occur in
the fetal brain continue postnatally in children. Specifically, methylmercury-impairs migration
of neurons, synapse formation, and myelination, processes that occur both prenatally and
postnatally. Susceptibility to the developing fetus has been demonstrated by the fact that in
several mercury poisoning incidents worldwide, minimally affected mothers gave birth to
severely affected infants. Thus, EPA concludes developing fetuses are more vulnerable to
methylmercury toxicity than adults.

Delayed neurotoxicity from methylmercury exposure is also a concern. Data from both
human and animal models reveal an interaction between earlier methylmercury exposure and
impaired function during aging. For example, data from Japan (the site of severe poisoning
episodes in the 1950s and 1960's in Minamata and Niigata), found that people with earlier
methylmercury exposure experienced a greater likelihood of being unable to independently care

_ for themselves including the ability to dress, bathe, and use the toilet independently. Thereisa
plethora of potential effects ranging from intellectual deficits to sensory and motor impairment
that may result from methylmercury exposure during different phases of life.

How are we Exposed to Mercury?
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Concentrations of mercury in air and water are usually low and of little direct health
concern. Once mercury enters water, either directly or through air deposition, it may be
converted to methylmercury and, as such, can bicaccumulate in fish and animal tissue. As a
result of this bioaccumnulation, the concentration of mercury in predators at the top of the food
web (for example, predatory fish and fish-eating birds and mammals) is a cause for both human
health and ecological concern.

Human exposure to methylmercury occurs primarily through eating contaminated fish.
The amount of mercury that people are exposed to depends on the species of fish consumed, the
concentration of the methylemercury in the fish, and how much and how often they eat fish.

Seafood is an important part of a healthy, balanced diet for everyone. While most U.S.
consumers need not be concerned about their exposure to methylmercury, some exposures may
be of concern. Those who regularly and frequently consume large amounts of non-commercial
fish -- either marine fish that typically have much higher levels of methylmercury than the rest of
seafood, or freshwater fish that have been affected by mercury pollution -- may be more highly
exposed. Certain populations, such as pregnant women and their fetuses, may be at risk, if they
consume large amounts of contaminated fish, or fish with relatively high levels of
methylmercury.

What are the Sources of Mercury?

Global mercury emissions from all sources (natural and anthropogenic) are estimated to
be about 5,000 to 5,500 tons per year (tpy). Of this total, approximately 1,000 tpy are estimated
to be natural emissions, which result from the mobilization or release of geologically bound
mercury by natural processes such as volcanos. Approximately 2,000 tpy are estimated to have
originated from past anthropogenic activity, while current anthropogenic emissions account for
the remaining 2000 tpy.

Mercury released to the environment via the atmosphere may be transported, then
deposited onto soil and water. Such emissions can be anthropogenic, natural or re-emitted
emissions. Table 1 presents annual U.S. emissions from the largest categories of anthropogenic
sources.

Table 1* Estimated Annual National Emissions of Mercury to the Air from the
Largest Anthropogenic Sources; 1994 -1995

3
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Source Category Tons Per Year Percent of
Total
Utility boilers-coal combustion 52 326
Municipal waste combustors 29 18.7
Medical waste incinerators 16 10.1
Chlorine production 7 4.5
Hazardous waste incineration 7 44
Portland cement, excluding hazardous waste-fired 5 3.1

*1997 Mercury Study Report to Congress

The Agency does not have national estimates for mercury releases to water. However,
water discharge permits generally require monitoring for mercury before discharge and we
anticipate these releases to be low relative to air emissions.

While the Agency does not have comparable inventories at this time, there is enough
information to say with confidence that emissions have decreased from some categories since
1990. Incineration emissions (especially from MWCs and MWIs) have decreased considerably
because of reduced mercury content of batteries, pollution prevention activities, state regulations,
and the early impacts of federal regulation (i.e., early compliance, and shutdown of marginal
incinerators). Chlor-alkalki emissions have also likely decreased because of the decrease in the
number of operating facilities (from about 20 in 1990 to 12 in 2000) and the decrease in their
mercury use. Utility emissions likely haven’t changed much since the amount of coal burned has
slightly increased; however, this increase has been partially offset by increased use of control
technologies such as scrubbers. - } -

What is EPA doing to Reduce Exposure to Mercury in the Environment?

EPA is taking action to reduce mercury in the environment. These actions include issuing
regulations for industries that significantly contribute to mercury releases. To date, EPA has
issued standards that limit air emissions of mercury from municipal waste combustors, medical
waste incinerators, and hazardous waste combustors. The Agency is developing regulations now
for industrial, commercial, and institutional boilers; process heaters; industrial, commercial, and
other non-hazardous solid waste combustors; gas turbines; and stationary internal combustion
engines; and for chlor-alkali plants. By December 15 of this year, EPA intends to make a finding
under the Clean Air Act as to whether it is appropriate and necessary to regulate mercury emissions
from electric power plants.

EPA also supports the efforts of state and local governments to achieve mercury discharge
reductions through outreach and technical assistance for mercury pretreatment programs at sewage
treatment plants.
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Releases of mercury compounds must be reported on the Toxics Release Inventory (TRI).
Beginning with reports this year (2000), the threshold for TRI reporting of mercury releases has
been lowered to capture releases from many more facilities.

EPA is encouraging voluntary efforts to control mercury releases with industry groups such
as the American Hospital Association who have agreed to eliminate the use of mercury containing
products at their facilities.

Federal, State and Tribal governments publish fish advisories to assure the public's right to
know about whether and which fish are safe and in what amounts. To date, there are 1,931 fish
consumption advisories in 40 states that have been issued, and ten states have issued statewide
advisories for mercury in their lakes and/or rivers. In fact, almost 68% of all advisories issued in
the United States are a result of mercury contamination.

The National Academy of Sciences (NAS) report released on July 11, 2000 regarding the
toxicological effects of methylmercury reinforces the importance, especially for women who may
become pregnant, of heeding consumption advisories for noncommercial fish. The NAS findings
also reaffirm EPA’s existing guidance to states on the appropriate levels to be used in developing
consumption advisories as “scientifically justifiable.” While the NAS indicated that the majority of
the US population has low risk of adverse effects from current methylmercury exposures, they also
indicated that individuals who often consume fish (a primary exposure pathway) with relatively
high levels of methylmercury may experience methylmercury exposures close to those that have
demonstrated observable adverse effects. They estimated that over 60,000 children are born each
year at risk of adverse neurodevelopmental effects (i.e., 